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A BIT OF HISTORY. 





The engraving which we give herewith, is a copy of 
a lithograph which forms part of the evidence given in 
1853 in the celebrated ‘“ Winans eight-wheeled car 
trial.” This was a suit brought by Ross Winans against 
the Eastern Railroad Company to recover for infringe- 
ment of his patent on double “bogie” eight-wheeled 
cars. The suit was appealed from one court to an- 
other and finally decided against the plaintiff in the 
Supreme Court of the United States. The engine 





this disadvantageous relation may be provided for, it is 
evident, that to convey the same quantity of goods or 
transport the same number of passengers, we must in- 
cur twice the expense of attendance, twice the amount 
of repair, and twice the liability to accident. In fact, 
more than twice, since in doubling the weight of the 
engine we are able to appropriate a greater proportion 
of the increased weight to steam generating purposes. 

“The arrangement (?) which I would propose to ef- 
fect so desirable an object would be, as the limit exists 
in the quantity on each point of support, to increase 


which we have illustrated was referred to to show | the number of supports, and thus distribute the weight over 


that substantially the same principle was embodied in 
it that was claimed by Mr. Winans in his patent. It 


| 


a greater surface. I would therefore place the engine on 
six or eight wheels, and limit the weight to one and a 


@will be seen that it was, in fact, a double “bogie” lo- ' half tons'to each pair. 


comotive. And the evi- 
dence shows that it was de- 
signed by Horatio Allen in 
1830, and built in New York 
for the South Carolina Rail- 
road Company in 1831. It 
is a curious relic and an- 
other illustration of the old 
saying, that extremes meet. 
Here we have a locomotive 
designed when steam loco- 
motion was in its infancy, 
and yet embodying many of 
the features of the “ Fair- 
lie” locomotive, which is 
now claimed to be the latest 
and greatest triumph of en- 
gineering in this field. It 
distinctly the double 
“bogie,” the double boiler, 
and the draught from the 
truck. One curious feature 
is the double-barrelled boiler, 
as shown in the plan; 7. ¢., 
there were two barrels at- 
tached to each end of the 
fire-box. There was, how- 
ever, but one cylinder to 
each truck or “ bogie,” and 
that—the cylinder—was at- 
tached to the smoke-box. 
The connections with the 
crank shafts were made with 
“ball joints.” This engine 
was used before the effect of 
turning the exhaust steam 
up the chimney was dis- 
covered, which accounts 
for its tall smoke stacks. 
Their chief difficulty was in 


has 


generating steam. Mr. Allen has informed us that much | 


trouble was caused by the “light- wood” which was 
used for fuel, which soon clogged up the flues with 
resinous matter to such an extent as to prevent the gen- 
eration of steam, the draft not being sufficiently strong 
to keep them clean. 

The following extract is copied from a report made 
by Mr. Allen “to the President and Directors of the 


South Carolina Canal and Railroad Company.” It is 
dated Charleston, May 16, 1881 : 
* * * * * * * * 


“As on every road there exists a limit of weight 
to be placed on each pair of wheels, and as on wooden 
roads this limit is much less than on an iron one, it be- 
comes a still more interesting inquiry to ascertain by 
what means we may increase the quantity of power 
without exceeding the limit. On the Liverpool & 
Manchester road they appear practically to be limited 
to three tons on each pair of wheels, though some ac- 
counts state this to be too high, with their velocity, for 
the permanent benefit of the road. On a wooden road, 
where one-half inch iron is made use of, I would put 
the limit at one and a half tons per pair of wheels. 

“Tf, therefore, there can be no arrangements whereby 





the locomotive carriage to the passage of curvatures, 
by providing the means of changing the parallelism of 
the axles, and giving them the relative inclination that 
the radius of curvature requires. 

“T consider it as a point well worthy of examination, 
and not presenting serious difficuties. I fully believe 
that on the Baltimore & Ohio road experience will 
compel them to have recourse to it. It is one of the 
points on which essential improvement may be expected. 
If successfully introduced, it will much reduce, if not 
remove, the strain acting laterally on the wheels, in 
passing round curves. The leverage with which this 
strain acts is much increased asthe diameter of the 





wheel is increased ; and so important it is (?) to have 
large wheels for locomotive purposes, that some ar- 
rangement, providing espe- 
cially for this strain, must be 
made. The simplest mode 
which suggests itself is to 
extend the axle and intro- 
duce braces between its ex- 
tremity and the under side 
of the felloe. By this ar- 
rangement any required de- 
gree of strength may be at- 
tained. 


“T am fully impressed 
with the belief that locomo- 
tive wheels will, ere long, 











Double Bogie Locomotive built in 1831 for the South Carolina Railroad; designed by Horatio Allen, C. E. 


“There arise two objections to this arrangement, 
from the inequalities on the line of support: the one 
vertical and the other horizontal. 

“Tf three or more wheels were united on a side to 
the same rigid straight line, and the road had irregu- 
larities in its surface, then would arise great and inju- 
rious strains to the structure, fromthe wheels not be- 
ing able to adapt themselves to the irregularities. 

“This difficulty may be completely obviated by giv- 
ing the weight to be supported but two points of sup- 
port on each side, and making these points the centers 
of motion of the pairs of wheels. 

“ This arrangement will evidently adapt itself with as 
much ease and simplicity to all vertical irregularities, 
as is the case with two wagons connected together. 

“As to the change of direction horizontally, as in the 
entrance of turn-outs and the passage of curves, a very 
simple adjustment will relieve the arrangement from all 
difficulty. If we connect the frame with the cross piece 
only at the center, and by a horizontal point, the two 
sets of wheels will thereby be enabled to pass all curv- 
atures with the facility of two simple wagons connected 
in the ordinary manner. 

“No attempt has yet been made to accommodate 


be introduced, of much 
greater diameter than any 
herctofore used. In Eng- 
land they have increased 
gradually from 244 to 51 
feet, and they have not as 
yet reached their limit. 

“Tf it be asked why, with 
the uiews herein expressed, 
I do not recommend the 
immediate introduction of 
some of the  arrange- 
ments, I would reply, that 
no improvements, however 
much they may promise, 
can be effected without con- 
siderable expense and fre- 
quent disappointment, all of 
which may, with a little pa- 
tience, be increased and 
borne by others. The age, 
especially as regards this 
subject, makes its improve- 
ment by the month, and few 
can possibly pass by without 
contributing some import- 
ant facts connected with it. And so fortunate do I con- 
sider the situation of the present undertaking, that I 
fully believe, while it frequently gathers the experi- 
ence of others, it will, nevertheless, take the lead in 
transportation by the hundred miles with the speed 
and economy of railroads. 

“The first one hundred miles in railroads ever 
traveled in continuation by steam, will take place in 
South Carolina, the proud day of which performance 
is not far distant. Most respectfully. 

“ Horatio ALLEN, Chief Engineer.” 

Any one who has read the arguments from the other 
side of the water in favor of double “bogie” locomo- 
tives must be struck with the similarity of the reason- 
ing to that of Mr. Allen, written forty years ago! 
Charles Reade in one of his late novels has said “ that 
the wrong time is as bad as the wrong thing.” Judging 
| from the reported success of the “Fairlie Engine” in 
| Europe, Mr. Allen erred only in anticipating the re- 
| quirements of engineering science by a matter of two 
| score years. 
| The following extracts are made from a copy of the 
| printed testimony given by Mr. Allen, in 1853, in the 

trial before referred to. 
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* * * * * * * * 

Q. Will you state when your plans for the improve- 
ment of the steam carriage were matured in your mind, 
as to the principles of construction and operation ? 

A. I should think during the last months of 1830. 

Q. Whether were your plans carried into effect, and 
when was it ? 

A, They were carried into effect in the year 1831. 

Q. What were those plans ? Whether or not were 
they drawn by any engineer? If so, by whom, and 
when ? 

A. Those plans were the plans of an eight-wheeled 
engine. I gave each four wheels, at either end of the 
engine, an independent frame or truck. I connected 
the center of that frame or truck with the boiler of the 
locomotive, by a center pin, and I supported each end 
of the boiler by rollers resting on the sides of the 
truck, about midway between the pair of wheels, com- 
monly called side bearings. This arrangement allowed 
each truck or frame to move horizontally around a pin, 
and allowed each frame to move vertically around the 
point at which the boiler rested around that frame or 


truck. 
* * * * * * * 


Q. When, where and by whom was the first railway 
steam engine made according to your plan and draw- 
ings ? When was it first put into operation, and where ? 

A. In the year 1831, in the city of New York, West 
Point Foundry Co., in the early part of the year 1882, at 
Charleston, in South Carolina ; the work was begun in 
June or July, 1881. 

Q. Whether or not were other, and how many, en- 
gines subsequently built and put in operation on said 
road, constructed in said manner ? 

A. Yes. Three others. 

Q. When ? 

A, In the year following. 

Q. Will you explain how the running part of these 
engines operated, and what, if any, advantages they had 
over the ordinary running parts ? 

A, Perfectly well. Can’t make that comparison. 
There were no ordinary running parts to compare with 
them. The eight-wheeled arrangement required a spe- 
cial adaptation for curvatures and vertical inequalities 
of line, not called for in the four-wheeled engine. The 
arrangements then introduced by me for these objects 
provided that adaptation perfectly. By providing the 
means which allowed each truck at the end of the loco- 
motive to move horizontally around the central pin by 
which the truck was permanently connected with the 
locomotive, and by providing a support of the locomo- 
tive by side bearings about half way between the 
wheels. 

Q. What effect, if any, had this arrangement of the 
running part upon the evenness and smoothness of the 
passage of the carriage while in operation ? 

A, It gave great ease and smoothness of operation, 
far beyond what was attainable in any four-wheeled 
ee * * * * * * * * 

Q. You have said in answer to question eleven, you 
say those plans were the plans of an eight-wheeled en- 
gine ; will you be good enough now to state the length 
of that engine, the height of the wheels, if the wheels 
were of the same diameter, or, if they differed, in what 
way, and upon what part of the frame—if the locomo- 
tive had a frame—the engine rested ? 

A. I don’t recollect ; four of the wheels were five 
feet, and four, I think, were three feet ; the cylinder of 
the engine was attached to the boilers. 

Q. Can you recollect the length of the boilers, and 
whether, including the cylinder and the fire-boxes, the 
platform was covered by said boilers and cylinder, and 
fire-box, or otherwise ? Please state all the facts. 

A. I do not recollect the length of the boiler; the 
frames or trucks was (?) covered by the boilers; by 
frame I mean the truck; there was no independent 
frame; the boilers constituted the frame. 

Q. Will you state in what manner the locomotive 
was drawn, whether from the end of each truck, or 
from the end of the boiler ? 

A. From the end of the truck. 

Q. The preceeding question was intended to relate to 
the manner in which the locomotive in question was 
connected with a freight or passenger car, and in what 
way the freight or passenger car was connected with 
the locomotive, by the truck of the locomotive or other- 
wise. 

A. Connected with the truck. 

* * * * * * * * 

Q. In answer to direct question thirteen, you have 
answered that a model which is marked “ Horatio 
Allen, Defendant’s Exhibit,” is, in all respects, a true 
model of the South Carolina engine ; will you be good 
enough to state upon what rule, a foot, the model is 
constructed ? 


A, It is a true model in reference to all the parts that 





it is a model of; the model referred to is two inches to 
the foot. 

Q. Will you now measure the distance from the end 
of the frame of one of the trucks of said model, to the 
periphery of the rear wheel thereof, and state the dis- 
tance thereto in feet ? 

A. About fifteen inches. 

Q. Will you measure the distance from the same end 
of the frame to periphery of the torward wheel ? 

A, About five feet three inches. 

Q. What is the diameter of the forward wheel ? 

A, Five feet. 

Q. Will you now state the distance from the end of 
said truck to the extreme outside tread of the forward 
wheel ? 

A. About ten feet three inches. 

Q. Are both the trucks made in the same proportion 
as the one you have measured ? 

A. Yes. 

Q. From the tread of the forward wheel of the truck 
first measured, to the tread of the nearest wheel on the 
second truck, what is the distance in feet ? 

A. About fifteen inches. 

Q. Will you now measure the whole length of the 
model referred to, and state what was the length of the 
locomotive ? 

A, Nearly twenty-two feet; about twenty one feet 


nine inches. 
* * * * * * * * 


Q. Will you explain whether the connecting rod on 
the drawing, was or was not attached to the crank on 
the main axle, with ball joints, or other equivalent, to 
allow the trucks to swivel and conform to the curves of 
the road, and did or did not such connection allow the 
trucks freely to conform to the curves of the road ? 

A, They were so made and did so allow. 








Narrow-Gauge Railroads. 





The extraordinary fervor with which many engineers 
and projectors of new lines of railway favor a reduc- 
tion in the width of gauge is certainly very remarkable. 
All the arguments, mechanical and financial, with which 
we, with others, have combatted the use of the 6 feet 
gauge in this country, are now brought in use to show 
that the 4 ft. 814 in. gauge is wasteful and extravagant, 
both in construction and operation ; and the new lights 
in railway engineering are now engaged in showing 
that the true gauge should be anywhere from two feet 
to three and one half feet, and those who favor uni- 
formity of gauge, or a continuation of the present rul- 
ing one of 4 ft. 844 in. are looked upon as belonging to 
the old fogy or conservative class. Now, under certain 
conditions, we have no doubt that extremely narrow 
gauges can be used with profit, as they can be built 
with less money and operated with less cost per mile of 
operation than the ruling one nowis ; but these narrow- 
gauge lines must of necessity be isolated, and hiving 
no direct connection, for the interchange of traffic, 
with the general system, they must be operated under 
great disadvantages. As mere feeders to main lines, 
bringing sparsely populated sections into connection 
with the great lines of traffic, they will resemble lines 
of stages and baggage wagons, more than railway lines ; 
and while their value as feeders must be acknowledged, 
it must not be forgotten that they will formno portion of 
the regular railway system of the country. Whenever 
the business and population of the section through 
which one of these narrow-gauge lines may run in- 
creases to any extent, the line must of necessity be 
widened and reconstructed at an increased cost. The 

reat argument in favor of the narrow-gauge lines is the 

ecreased cost of construction, the lighter and cheaper 
character of the rolling stock, and therefore the cheaper 
cost of operation. This may apply to certain sections 
of the country, but men who have been practically en- 
gaged in railway operation in the eastern, northern and 
western sections of the country, well know the disad- 
vantages of attempting to run with light rolling stock 
in the winter months. Every attempt to run with light 
locomotives in snow storms has proved a failure, and 
so even light passenger trains are now seldom run with 
engines of less than twenty-two tons weight, and more 
often with those weighing twenty-eight tons. Engines 
weighing eight, ten or twelve tons each, are practically 
useless at certain seasons of the year, and we take it 
that no company can afford to keep two sets of equip- 
ment, one for the winter and another for summer. 
Practical railway men will understand this matter, even 
if the narrow-gauge theorists do not. What we are 
now saying is amere word or two of caution, but of 
the comparative cost of construction, carrying capacity 
and general efficiency of the medium of 4 feet 84¢ inch 
gauge, and the extremely narrow gauges, we in- 
tend to consider more at length hereafter.— American 
Railway Times. 








Cheap Boiler Plates. 

A correspondent of the New York Tribune contrib- 
utes the following as an explanation of the frequency 
of “unaccountable” boiler explosions: ‘An Eastern 
manufacturer received a letter last week from a boiler- 
plate maker, in which the proposition was coolly made 
to furnish him ‘C 1’ iron, the poorest grade made, like 
the sample I send you, and mark it with any brand that 
he desired, so that he could make a boiler that would 
successfully compete with the best makers in price. 
That is, send a rotten stick of timber for a bridge, for 
instance, over which thousands of people pass, paint it 
a to cover defects, and brand it A 1—perfectly 
good.” 





Gontributions. 





ACTION OF COLD ON IRON AMD STEEL USED 
FOR RAILROAD PURPOSES. 


Disturbance of Permanent Way by Frost. 








BY WM. 8. HUNTINGTON. 

There seems to be a difference of opinion among sci- 
entific engineers in regard to the effect of low tempera- 
tures on iron and steel. It is the general impression 
that severe cold greatly reduces the strength of these 
metals, and this belief is founded on the fact that 
breakages of wheels, rails, axles, etc., occurs more fre- 
quently in winter than in summer, in cold regions. 
There are those, however, who attribute this excessive 
breakage to other causes, and, to a certain extent, their 
reasoning seems to be correct, especially as regards 
railroad appliances. This is a matter in which every 
railroad man is interested, and as this is the season of 
frost, it will afford opportunities for observation and 
experiment by which valuable information may be 
gained on the subject. Railroad men are the most ex- 
tensive users of iron and steel, and such of this mate- 
rial as is used for railroad purposes is more exposed to 
the action of frost than when put to any other use; 
therefore, it would seem reasonable that they, above 
all others, should be at some pains to ascertain to what 
extent these metals are injured by frost, and to discover 
a remedy therefor. It is believed by some engineers that 
by a certain process of manufacture iron would be ren® 
dered proof against the action of frost. However this 
may be, it affords a wide field for experiment which 
would, no doubt, be attended with profitable results. 
At all events, if the prevailing opinion on the subject 
is correct, the damage account chargeable to frost on 
our Northern roads is enormous, and fame and fortune 
await the discoverer of an effective means of prevent- 
ing the damaging effect of cold on iron and steel. As 
the climate is unfavorable for experimenting in this di- 
rection in a large portion of the~country, anc in all 
parts except in midwinter, it would seem that Captain 
Hall’s projected Arctic expedition would afford an ex- 
cellent opportunity for conducting a series of experi- 
ments on the subject in question. I would suggest to 
the Captain that if he were to provide suitable appar- 
atus for the purpose, he might possibly make some val- 
uable discoveries, even though he should not be suc- 
cessful in his main object. Itis not likely, however, 
that the “Universal Yankee” will ever push a railroad 
into the regions he is about to explore, or that iron or 
steel will ever be required to withstand the temperature 
of the North Pole, to any great extent ; but his experi- 
ments might be conducted aboard ship under tempera- 
tures corresponding with those in the different latti- 
tudes traversed by railroads. In the New England States 
and the Canadas the mercury frequently reaches 40° 
below zero, but does not remain long enough at that 
point to give opportunity for ascertaining the effect of 
that temperature on the metals. It, however, remains 
at 25° or 30° for days at a time, and it is hard to con- 
vince railroad men who have had several years’ expe- 
rience in those regions that ‘ breakdowns” are not 
more frequent at such times than at any other, and that 
they are not due to the action of frost on the metals. 
Those who attribute them to other causes (as above 
mentioned) argue that it is not the cold acting directly 
on the iron that causes the mischief, but that it is by 
reason of its disturbance of the road bed, causing great 
unevenness and also destroying its elasticity. An uneven 
track frozen solid is the rea] cause of much breakage, but 
there are few who will agree with those who maintain that 
low temperatures do not positively injure the strength 
of metals. Cold chisels, hammers, wrenches, and other 
tools that have withstood severe usage in mild weather, 
snap like glass on cold, frosty days. It is the common 
practice with mechanics who have a job to do out-of- 
doors, in cold weather, to warm their tools before going 
out, not merely for comfort, but to prevent breaking 
from the effect of the frost. It is stated, by some sci- 
entific men, that steel is less affected by cold than iron. 
Practical men will doubt this very much. Indeed, there 
is abundance of proof in the every-day practice of me 
chanies, in cold weather, that iron is far superior to 
steel in this respect. Steel hammers are frequently 
split entirely through by blows that would not affect an 
iron steel-faced hammer inthe least, unless, perhaps, 
to crack the face. Steel hammers, of course, frequently 
break on account of flaws and bad temper, defects to 
which they are more liable than iron; but a perfectly 
sound, well-tempered steel hammer or sledge, when 
highly charged with frost, will not stand as heavy 
blows as will those made of a good quality of iron and 
steel-faced. Tracklayers and quarrymen frequently 
break steel crow-bars in cold weather, while iron bars 
are not in the least affected by the same usage, although 
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of the same size. Solid steel tools are considered by 
mechanics to be more liable to break in cold weather 
than iron tools faced up with steel. 

Complaint has been made that steel rails were fully 
as liable to break in frosty weather as iron, and some 
have expressed the opinion that they were inferior to 
iron in this respect. These conclusions, however, are 


| 


only “ jumped at,” as is the one that steel-headed rails | 


are superior to any other to withstand the action of 
frost. Itis the opinion of many that the poorer the 
quality of the iron, the more its strength is impaired 
by severe cold ; but it would require a series of experi- 
ments, carefujly conducted, to arrive at the facts in the 
case. It is possible that the temper of iron and steel 
has much to do with the liability of these metals to 
break in cold weather. It may be as reasonable to sup- 
pose that a certain temper would withstand the action 
of frost, as that it requires a different temper for each 
particular use to which a tool is put. It is but recently 
that the proper temper for mill-picks has been discov- 
ered; but it is said that now, after artisans have, 
for generation after generation, carefully studied the 
properties of steel, with a view to the perfection of this 
indispensible tool, a pick is produced that is considered 
perfect. It required years of experiment and scientific 
research to discover a process for giving the right tem- 
per to sword blades ; and steel cannon are now made 
to stand the pressure of tremendous charges, by a cer- 
tain process of manufacturing and tempering steel for 
that purpose. The uses to which iron and steel are put 
are so numerous that it requires a good-sized volume 
to describe the different processes of manufacturing 
and tempering for each particular use, and there is no 
doubt that if manufacturers and users should give at- 
tention to the subject, they could produce iron and steel 
that would do as good service in cold regions as in a 
mild climate; at least, all wants of this nature are 
promptly met inthis enlightened age when once their 
importance becomes known to the right class of men. 

But if itis not possible to prevent the weakening 
effect of cold on iron in railroad practice, the damaging 
effect may be greatly reduced by proper management 
of road-bed and ballast. Of course it is impossible to 
prevent freezing, and the injury to track and rolling 
stock resulting from the rigid condition of the former 
while in a frozen state must be submitted to. The 
extent of this injury, however, is greatly de- 
pendent on the evenness of the surface while 
frozen. If the surface is good—that is to say, if 
the track is smooth, the damage from frost will be 
far less than when it is badly out of surface, or rough. 
It is possible to humor this condition so that track may 
be kept comparatively smooth while frozen, by so 
managing as to make the action of frost uniform, which 
may be done by exercising care in filling the track with 
ballast and thorough draining. The effect of freezing 
is to cause ballast to expand, thereby raising or “ heay- 
ing” the track “out of surface ;” and if the sleepers do 
not enter the ballast to a uniform depth, frost acts with 
unequal force, varying according to the depth of filling 
between the sleepers. It is therefore important that 
pains be taken to fill the track to a uniform depth. 
This will aid very materially in keeping track in good 
condition during the winter, and will greatly reduce 
the expense of track repairs and the liability to 
breakage of rails, axles, etc., by relieving them of the 
sudden and severe shocks incident to a rough track. 
A uniform quality of the material with which track is 
filled is as essential as the quantity to the prevention 
of the “ heaving” of track by frost. Ballast that con- 
sists of a mixture of sand or gravel and clay disturbs 
track te a greater extent when frozen than clean gravel 
or sand, as it retains water, and the degree of expan- 
sion is much greater than that of dry ballast. A few 
shovels full of clay or loam will cause track to “heave,” 
and track should not be filled with such material if it is 
possible to obtain anything better ; but in cases where 
it is necessary to use such material it is better to 
use it clear than to mix it with sand or gravel. The 
most serious disturbance of track by frost may always be 
found on portions of road where gravel has been dumped 
upon clay, and large quantities of the latter thrown into 
the track with the gravel. It is often the case that 
gravel pits are covered to a considerable depth with 
clay or loam which becomes mixed with the gravel,or if 
not mixed, there will be afew carloads of very poor 
material in the same train with a few cars of good 
gravel. In this way a few feet, or perhaps a few rods, 
of track are ballasted with good material, and that ad- 
joining it with a substance that prevents the escape of 
water and, when it becomes frozen, expands more than 
the dry gravel and is the cause of much damage, in 
fact is the real cause of*rough track in winter. By a 
little attention the worthless material in gravel pits 
may be disposed of to good advantage by using it to 
widen embankments, instead of using good gravel for 











that purpose, which is often done. Another important 
matter in this connection is that the sleepers be of uni- 
form thickness, length and width, and placed equal dis- 
tances apart. This will also aid in giving frost a uni- 
form action, so that its force in raising the track will be 
equally distributed, thus leaving it in good surface. 
There are other important advantages to be gained by 
care in assorting and laying sleepers, which have been 
explained in former numbers of the RAILROAD GAZETTE. 

This matter has not received the attention its im- 
portance demands. Many of the terrible disasters 
occurring in winter are caused by the action of frost 
on iron and steel, together with the disturbance of per- 
manent way, by its destructive force. Who will say 
that the recent accident on the Hudson River road is 
not chargeable to the effect of cold? At all events, the 
liability to accident from these causes may be greatly 
reduced by thorough drainage and a proper attention 
to road-bed and track for that purpose. How far acci- 
dents may be prevented by improvements in the pro- 
cess of manufacture of iron and steel remains to be 
seen. 








COMMENTS ON SUNDRY RAILROAD TOPICS. 





DISTANCE FROM 8ST. LOUIS Tv 8T. PAUL. 


In your issue of February 14 you give the distance 
between these cities via North Missouri and Iowa Cen- 
tral roads, at 640 miles. If that is the case, the Rock- 
ford, Rock Island and Burlington & Cedar Rapids 
roads, also just completed, the last rail having been 
laid on the latter about a month ago, beats it all hollow. 
By the last route, the distance is 


re 172 miles. 
PED OP ND 05s. ncnscedecconctacesesnsbebess s = 
Burlington to Cedar Falls...........ccccccc-cccccees 1D * 
SS ce icichskinaie 6cndaeeenennsoaresn —_— = 
550 miles. 


There are several changes this way, as there are on 
the Iowa Central. The time from St. Louis to Burling- 
ton is half an hour shorter than from Chicago. These 
north and south roads have as yet proved of compara- 
tively little value, except as feeders to the lateral roads 
they cross towards the lakes and the seaboard. 

CONES ON CAR WHEELS. 

Mr. Wallace gives your readers a most valuable and 
practical paper on this subject. It is singular how 
long cones on car wheels have been persisted in, when 
their use is purely theoretical. It is strange that they 
have not been the cause of more accidents, particularly 
on trains of high speed. There is much error in the 
views of engineers about them. I have known some 
to maintain that with them, by elevating the outer rail 
of a curve high enough, a train could be thrown alto- 
gether on the inner rail. This would of course depend 
upon several contingencies, such as are named by Mr. 
W. Asarule it is incorrect. Wheel cones are the 
cause of an incalculable amount of jar, oscillation and 
side-shake, in all the working parts of trains, especially 
fast ones. Nearly thirty years ago, when on a visit to 
England, I took much interest in going to way stations 
to see the fast trains pass them. These trains, running 
50 miles an hour, and making the time between London 
and Liverpool in 4 hours, had just been put on, and the 
time was the fastest in the world. They would tear by 
like rockets, swaying from one side to the other as if 
ready to fly the track at any moment. The Chief 
Engineer of the road lived near one of these stations, 
and one day I ventured to ask the great man why the 
fast trains swayed so? Hesaid that it was owing to 
the cone of the wheels, and seemed to be much opposed 
to them and in favor of a flat tread. I have not found 
occasion yet to differ from his conclusions. Has this 
subject ever been fully discussed by civil engineers ? 

THE WESTINGHOUSE AIR BRAKE. 

I suppose there is no harm in puffing an invention 
which has proved to be so splendid a success. The en- 
gineers on the Pennsylvania Central declared, last sum- 
mer, that it had paid for itself over and over again in 
averting collisions and smash-ups on that road—to say 
nothing of the saving of life—since its adoption. It 
has one defect which needs to be remedied, that of being 
too stiff when slacked off, making the train hard to 
start, especially with the close-coupled platforms, which 
are another excellent life-saving invention. If a valve 
could be added, admitting the air behind the cylinder 
piston, without complicating the machine too much, it 
would be animprovement. With the air brake the en- 
tire train is at all times under the complete control of 
the engine-driver, just where it ought to be, and the 
train is stopped much more promptly than with hand- 
brakes. It is asserted that a 40-mile train can be checked 
between two telegraph poles—200 feet. I have seen it 
done in 600 feet, which is enough for all practical pur- 
poses. 


OLMSTEAD’S MAGNETIC BRAKE. 
This most ingenious machine does not prove a com- 


plete success in practice. It introduces an entire new 
element, electro-magnetism, into the railway system. 
There are very few experts in this science among rail- 
road operatives, though there are plenty of first-class 
mechanics. It is, of course, of vital importance that 
the batteries and connections shall at all times be in 
prime order. It will not pay to detail experts for this 
purpose alone. It is also objected that the magnetic 
adhesion is too violent and sudden, bringing every- 
thing up standing with a shock, or else something 
breaks just when it ought not. 

The Chicago, Burlington & Quincy road, one of the 
most progressive in testing all new things, tried it on 
their Mendota accommodation train last year, and, it is 
reported, took it off in December last, replacing it with 
the air brake. If continued and severe tests prove the 
Westinghouse apparatus to be permanent, and the air 
cylinders do not cut, or otherwise wear out too soon, 
Mr. W. certainly has a “ big thing” in his invention. I 
don’t know a more worthy man to deserve success, and 
hope he may have it, with all my heart, if only for the 
sake of the lives his invention will save. 

HEWITT’S STEEL-HEADED IRON RAIL. 

This gentleman came back from the Paris exposition 
of 1867 with this kink in his head, and promulgated it 
through the New York Tribune as the biggest thing in 
the world. He now roars you as gently as any sucking 
dove, and says that he has advised (?) the Erie Compa- 
ny, which he advised to introduce it, not to use it any 
more—which was certainly kind of him. This result is 
not at all unexpected to those familiar with iron rolling. 
The fact is that iron and iron, or iron and _ steel, 
are seldom welded at all in rolling. The bars are only 
squeezed together, and they are always ready to scale 
or laminate and part company on the slightest provo- 
cation. That is what is the matter with Mr. Hewitt’s 
rail with steel head, and this fact is well known among 
those who have investigated the subject. 

THAT LOOSE WHEEL DEVICE. 

What awful railway tragedies are enacted by wring- 
ing and twisting of axles! There was that of Aber- 
gele, in Wales, several years ago, and now that of Wap- 
pinger Creek, on the Hudson River. Can not axles be 
mounted and yet not be subject to so much slip and 
twist ? I do not believe a loose wheel axle will make 
any more trouble with a stone or other slight obstruc- 
tion on the rail than a tight wheel would. Both would 
act exactly alike in that respect, and that is the reason 
why trucks or bogies of two or more pairs of wheels 
are used. How a loose wheel would or could leave a 
rail more than a tight one, I do not understand, though 
I can comprehend many advantages they would have. 

OccIDENT. 








THE EDUCATION OF LOCOMOTIVE ENGINEERS 
AND MACHINISTS. 


There is much ignorance of principles in many practi- 
cal employments. We can see, upon the slightest obser- 
vation, that there is a volume of geometry and natural 
philosophy in the construction of a steam engine ; that 
there is an entire chemical science in the combustion of 
fuel and the generation of steam ; a whole treatise on 
the laws of motion and resistance—of inertia, momen- 
tum, and central forces—in the movement of an ordi- 
nary passenger train. Yet how many ordinary engine- 
men and machinists are there who are either geometri- 
cians, chemists, philosophers, or mechanicians? We 
may say there are but few, and we may ask why should 
there be more? Let us see. It is not necessary, cer- 
tainly, that the toiling operative in a cotton mill should 
know how to design and construct aloom or a spinning 
frame ; it is not practically essential that the hard work- 
ing iron-puddler should be able to analyze the chemical 
operations in his furnace, and to lecture upon the 
chemical constituents of fuel, the laws of heat, oxida- 
tion, and other kindred subjects ; but it is easy to see 
that he would be socially elevated were he able to do 
so, that he would become an interpreter of nature, that 
his toil could attain the dignity of a “ profession,” and 
that he would be no longer the mere physical element 
that he now is, in some wonderful operation of nature. 

It is true that there is no absolute remedy, upon prac- 
tical grounds, that mere laborers, although acting in 
conjunction with the most complicated and wonderful 
combinations of machinery, should fulfil any other than 
a mefe physical function in their employments. The 
lever need be but a lever, though it be a human lever; 
| the blow upon the pliant work is the same in kind when 
the source isin the ponderous éngine, as when it fol- 
| lows the action of human muscles. 

But when a practical employment requires something 
more than a single degree of skill, something more than 
the continued repetition of a single operation; some- 

| thing, perhaps, in which a shade of uncertainty attends 








‘ each stage of work—there could be no help like that of 
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a knowledge of principle—a knowledge that would not 
only direct the action, but that could foretell, also, the 
result. 

A locomotive engineer is entrusted with a compli- 
cated and valuable machine, requiring not only constant 
attention, but close judgment; while, at the same time, 
attention must be equally devoted to keeping a sharp 
lookout on the road. Amid many and strict duties, and 
under a heavy responsibility for life and property, it 
would seem that an engineer should possess especial 


knowledge relating to his occupation, not only 
in its practice, but in its principles. Where 
the least error or neglect may cause immediate 


destruction, or, looking to less fatal consequences, may 
produce loss and unnecessary wear and tear of a valu- 
able machine, and where, upon a great road, there are 
as many possible sources of danger and loss as there 
are engineers, it would seem that no discipline could be 
too rigid, and no qualifications too complete, for the 
proper discharge of an engineer’s duties. A steamer at 
sea has its captain, pilot, and engineer ; but the loco- 
motive engineer is captain, pilot, and engineer for a 
freight of human lives, and for the protection of prop- 
erty, the one as numerous and the other as valuable, 
often, as upon the greatest craft upon the ocean. 

But what is the usual education of such men ? 
Forced, from mere childhood, to the stern necessity of 
labor, they seek employment as laborers, perhaps, on a 
railroad. Upon a little acquaintance, and by some im- 
portunity, they afterwards obtain a fireman’s post. 
Here, as slaves of a great machine, they acquire what- 
ever knowledge is to qualify them afterwards to act as 
engineers. 

I doubt whether so numerous and so useful a body of 
men as American locomotive engineers are to be ex- 
cluded from the advantages of technical instruction, so 
far as relates to the principles of their own occupation. 
I cannot believe it to be expedient, either for the rail- 
road interest or for the proper position of this class 
of men, that their qualifications should be so 
restricted and so mechanical as they have been. The 
most practicable plan I have ever seen proposed to sup- 
ply the want of instruction to this class of men, is that 
of employing suitable persons to meet the engineers 
and firemen at the engine and repair stations of the 
road, and there to explain and illustrate the great 
elementary principles of mechanics and of the steam 
engine. 

The men themselves, once interested in the subject, 
would pay the expense of such a course by a small 
contribution from each one. The instructors must be 
men well qualified, and next to that must become 
itinerants in their profession, moving wherever they 
can be most useful, holding social and colloquial in- 
tercourse with the men, adapting themselves to the 
capacity of their audience, making no pretensions, but 
being willing themselves to learn in practice, as they 
often may, fromthe very class of men whom they un- 
dertake to teach in theory. F. 








The Creamer Brake and the New Hamburg 
Accident. 





To THE EDITOR OF THE RAILROAD GAZETTE : 

In your issue February 18, I noticed an article in re- 
lation to the Creamer brake, in connection with the late 
accident on the Hudson River Railroad, in which the 
author stated that the engineer called for brakes when a 
thousand feet from where the accident occurred. In 
this instance, the Creamer brake is, by the writer, 
censured and denounced for the fact that it did not stop 
the train. 

Now allow me to make the inquiry, would it not 
have resulted the same had there been any other kind 
of brake attached to the train, and those brakes not in 
operating condition ? I imagine it would have resulted 
the same, under the same circumstances. 

The Creamer brake will stop a train, if it is in good 
condition, in running one thousand feet, or in less 
distance. 

The Creamer brake is very easily and readily applied 
when in good order, and if all branch lines are properly 
attached to the bell cord, there is no difficulty in ap- 
plying them at any point on the train, either by the 
conductor, brakeman or engineer ; and in this instance, 
instead of the engineer calling for brakes, he could 
have applied the Creamer brake in less time perhaps 
than any other person on thetrain, and this he should 
have done instead of calling for brakes. Should the 
engineer see the necessity of applying the Creamer 
brake himself, in case of danger, he should not, at any 
time, whistle on brakes, for in that case a brakeman 
operating the hand brake would be in great danger of 
being thrown from the platform of the car, or otherwise 
injured, provided he had the brake-wheel in hand when 
the engineer pulled the cord for setting brakes. 





If, on the other hand, the brakes were notin order, 
then who is responsible ? 

There is not a brake in existence that will perform as 
it should and have the desired effect if it is not in good 
operating condition, and cannot be depended upon— 
one kind of brake more than any other. It is unjust in 
the extreme to condemn a brake, or any other piece of 
machinery, when not kept in good working order. 

R. 








“Protection for Civil Engineers.” 


To THE EDITOR OF THE RAILROAD GAZETTE: 

I am glad to see that this matter is being publicly ag- 
itated, since I think there is danger of doing more 
harm than good by any hasty procedure. After con- 
siderable reflection, I am unable to perceive how a 
State law can be of much benefit to an engineer, while 
it may cause him some embarrassment and compel him 
to pay a small fee. 

To define the knowledge which a civil engineer must 
possess before receiving the permit of a State board to 
practice, would require an extended and carefully 
drawn enactment; for the mechanical, the hydraulic, 
the mining, the railway, and other departments of our 
profession call for differing measures of information 
upon the various subjects, depending upon the work 
which the engineer may have in hand. Let us suppose, 
however, that the law defines with minuteness, a cer- 
tain range of knowledge which a civil engineer must 
possess ; could this law prevent any person, who is 
spending his own money, from employing one who 
does not know all these things, if he thought the prac- 
tical skill possessed by the unlearned individual was 
sufficient for his purposes ? 

It is well known that already, in several of the states, 
any man of good moral character may practice law ; 
but we do not on this account find that those who are 
really instructed and capable are neglected for the ig- 
norant and incapable, and, as the general information 
of society increases, the more men will be able to es- 
timate for themselves the capacity of those whom they 
employ, and the less need will there be for boards of 
examiners to pronounce upon their qualifications. 

A man of real ability does not need to be protected 
by any law; he will make his own way against pretend- 
ers; if he does something well, or better than a pretend- 
er can do, the world will find him out quite as certainly 
as if he had been examined and certified to by a State 
board of commissioners. Therefore, until further en- 
lightened, I shall go for “a fair field and no favor” for 
civil engineers. 

Yours, very respectfully, 
ARCHIMEDES STEVENSON WATT. 








The Action of Steam in the Cylinders of Loco- 
motives. 





BY FRED. J. SLADE. 


[CONTINUED FROM PAGE 508]. 

Expansion.—The theoretical advantage of cutting off 
the admission of steam before the piston has com- 
pleted its stroke, and allowing that confined in the 
cylinder to expand, andin so doing to perform an 
amount of work without the withdrawal of fresh steam 
from the boiler, is well understood. The results of 
practice and of direct experiments show, however, that 
in general the full theoretical gain cannot be realised. 
If we were to weigh carefully the water evaporated by 
an engine in a given time, and were also to take a con- 
tinuous series of indicator diagrams during that time, 
and to ascertain from these the pressure in the cylinder 
at the moment of opening of the exhaust port, and 
thence compute the weight of steam discharged, we 
should find that a considerable proportion of the water 
weighed out to the engine was not accounted for by the 
indicator. This instrument can only take account of 
live steam which is capable of exerting pressure, and 
we are led, therefore, to the conclusion that a consider- 
able proportion of the steam supplied to the cylinder is 
condensed in it, and discharged in the form of spray. 

There are three causes which operate to produce con- 
densation in the cylinder, viz. : 

1. Radiation and conduction ef heat from the cylin- 
der. 

2. The reduced temperature of the cylinder from the 
effect of the lower pressure of the steam after expan- 
sion and during the exhaust. 

3. The conversion into work of an amount of heat 
equivalent to the work performed by the engine. 

The first of these may be reduced, if not entirely 
prevented, by efficiently lagging the cylinder, or by so 
placing it in the smokebox, or otherwise, that the es- 
caping gases from the firebox may circulate around it. 
In engines with inside cylinders this is partly done, 
though the heads are still exposed as well as the lower 
sides. The Americans, who use none but outside cyl- 
inders, not only lag the body of the cylinder flush with 
the flanges with wood, but cover the lagging and also 
the cylinder heads with a casing of sheet brass highly 
polished, which is probably almost as effective in check- 
ing radiation as the more unequal protection afforded 
where the cylinders are placed in the smokebox. It 
would be quite possible to heat the cylinder to any 
desired temperature by the hot gases in the smokebox, 
but it is found that where this is attempted there is a 
great tendency to cut the cylinder or injure the piston 
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packing. In a well-lagged cylinder it is not probable 
that this source of loss is very serious. In any case 
it is not a loss peculiar to the act of expansion, but is 
common to all modes of working the steam, though it 
is greatest when steam of high pressure is used, and 
increases with the size of the cylinder, so that it may 
be said to be somewhat greater in amount proportion- 
ally to the quantity of steam used when the steam is 
worked very expansively than when it is admitted 
during the whole stroke in a smaller cylinder to obtain 
the same amount of power. A lagging to be sufficient 
should be composed of some substance which will re- 
tain the heat imparted to it by the hot steam in the 
cylinder, and not suffer it to be dissipated by conduc- 
tion, radiation, or convection. Hence the plan that 
has in some cases been proposed and tried of allowing 
the exhaust steam in escaping to encircle the cylinder 
is essentially bad, since on account of its low tem- 
perature (in the case of steam of 100 ibs. pressure 125° 
below the temperature of the steam in the cylinder), it 
in a condition to abstract heat copiously from the 
cylinder, and as it then passes into the air to be re- 
placed by fresh discharges of cool steam, all the heat so 
absorbed is entirely lost, which would not be the case 
with a fixed lagging. 


The second cause is one which cannot be prevented 
by lagging, as it arises from the properties of the steam 
itself in the various changes which it undergoes. It 
could be obviated by warming the cylinder from some 
external source of heat, but, as already mentioned, this 
is not usually attempted. In estimating the amount of 
this loss it has often been assumed that the temperature 
of the cylinder must be a mean of the temperatures of 
the steam at equal intervals of time during a complete 
double stroke of the piston, or while filled with live 
steam and while exhausting. The following considera- 
tions, however, will show clearly that although it may 
be difficult to ascertain with precision exactly what 
temperature the cylinder acquires under the changes 
of pressure the steam undergoes, this assumption, at 
least, is far from correct. When the cylinder is in con- 
tact with steam of a higher temperature than its own 
there is a practically unlimited supply of heat, latent 
and sensible, to be yielded to the metal as long as there 
is any difference of temperature between it and the 
steam. When, on the contrary, the cylinder is the hot- 
ter body, the amount of heat which can be absorbed by 
the steam is only that which will suffice to raise the 
temperature of the quantity contained in the cylinder 
to a temperature equal to that of the metal, and as the 
weight of steam is small, and its specific heat only mod- 
erately high, it is evident that a very small quantity of 
heat will suffice to raise its temperature to this point. 
Thus, if we suppose the weight of steam contained in 
a cylinder at thecommencement of the return or ex- 
haust stroke, when its temperature is lowest, to be 0.11 
tb., the quantity of heat required to raise the tempera- 
ture of this steam 100° would not lower the tempera- 
ture of the cylinder 14°, supposing the heat to be de- 
rived from 100 tbs. of the metal, an effect only equal to 
the evaporation of 1-12 oz. of water. Did the cylin- 
der, therefore, contain nothing but pure steam, its tem- 
perature would practically be that of the steam as ad- 
mitted to it from the boiler. But this is not the case in 
fact, since, unless superheated steam be employed, there 
is always an amount of water depositedin the cylinder 
resulting from the various causes of condensation which 
have been already enumerated. This water, as the pres- 
sure is reduced in the cylinder, will be evaporated, and, 
in so doing, abstract from the cylinder an amount of heat 
equal to its latent heat, minus the slight decrease of its 
sensible heat, due to the reduced pressure. The con- 
ditions in this case are more analogous to those exist- 
ing when the cylinder is in contact with live steam 
from the boiler, and the temperature of the cylinder re- 
sulting from these opposite influences will depend on 
the relative rapidity with which the condensation and 
re-evaporation take place. 

When steam is brought into contact with a surface 
colder than itself, it undergoes condensation with ex- 
treme rapidity, and, in so doing, imparts to the colder 
body its large store of latent heat, thereby raising its 
temperature as rapidly as it is possible, from the nature 
of the substance, for it to receive heat. -That this con- 
densation of steam, and consequent heating of the 
colder surface, takes place with such rapidity is due to 
the fact that the collapse of a particle of steam, on be- 
ing condensed, makes way for the approach of another 
which instantly flies to occupy the little vacuum so 
formed, and as this action takes place in an almost im- 
measurably small period of time, the cooling surface is 
kept in constant contact with fresh particles of 
steam, or, can at most, be separated from them by but 
a thin film of water resulting from the condensation 
which takes place. We have, moreover, practical proof 
of the rapidity of this action in the operation of sur- 
face condensers, which, though usually having much 
less surface than the boilers in which the steam is gen- 
erated, anda less difference of temperature between 
the condensing water and the steam, than between the 
hot gases in the fire-box and flues of the boilers and the 
water undergoing evaporation, are nevertheless able to 
condense in a very brief interval of time, all the steam 
which the boilers can generate in the time of one stroke 
of the engine. It follows from this, that the surface of 
the cylinder and piston with which steam is in contact 
when the communication with the boiler is open, must 
acquire a temperature little less than that of steam at 
the pressure under which it enters. The water result- 
ing from the condensation that takes place is deposited 
upon the surface of the cylinder as a film in the form of 
dew, and as the steam expands and its pressure and 
temperature are lowered, this is re-evaporated at the 
expense of the heat imparted to the cylinder in its con- 
densation. In this operation, however, the action is 
much less rapid than in the act of condensation, since 
the particles of steam as they are formed adhere for a 
time to the surface, until they become large enough to 
detach themselves, and thus greatly retard the trans- 
mission of heat to the remaining particles of water. 
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We are all familiar with this effect wherever water is 
seen in contact with heated surfaces, and where the 
temperature of the hot surface is not greatly above the 
boling point of the liquid, the bubbles acquire consid- 
erable size before bursting. Admitting, then, that the 
process of re-evaporation takes place more slowly than 
that of condensation it follows, since the same amount 
of heat must be abstracted from the cylinder by the one 
as was imparted by the other process, that its temper- 
ature must be considerably above the average tempera- 
ture of the contained steam. 

The condensation of steam, which takes place, there- 
fore, during the first part of the stroke, will be measured 
by the quantity of water which the cylinder is capable 
of evaporating during the latter portion of the stroke, 
and during the return stroke, since, as already inti- 
mated, it is this operation which, by cooling the cylin- 
der, causes the condensation referred to. It would be 
possible to ascertain this quantity, with a tolerable ap- 
proach to accuracy, by experiments on the quantity of 
water evaporated from the surface of plates maintained 
by artificial means, at a temperature nearly equal to 
that of steam of the boiler pressure. The diagrams, 
Figs. 4 and 5, give interesting testimony as to the tem- 




















perature acquired by the cylinder. The curve in dotted 
lines, as will be presently examined, shows the pres- 
sures that would have existed had no condensation or 
re-evaporation takén place. The initial pressures in 
the two cases are respectively 33 lbs. and 30 lbs., and it 
will be seen that the actual expansion lines fall more 
rapidly than the theoretical curve till the pressure 
reaches, in the one case 1614 lbs., and in the other 15 
Ibs., when they begin to fall less rapidly than the latter, 
indicating that above those pressures condensation was 
taking place, while below them the water deposited 
was being re-evaporated. The temperatures correspond- 
ing to these pressures are respectively 25° and 24° be- 
low the temperatures of steam of the initial pressures, 
the temperatures of steam of the pressures during ex- 
haust being 116° and 109° below the initial tempera- 
tures. These diagrams are from engines working at 
the slow speed of 25 and 12 revolutions per minute, 
with the steam cut off at one-sixth the stroke, and con- 
sequently affording much more time for evaporation 
and consequent cooling, during the latter part of the 
stroke, than would be given in a locomotive, and in the 
latter case, therefore, the temperature of the cylinder 
would be nearer to that of the boiler steam pressure.— 
Engineering. [TO BE CONTINUED. ] 








Dangerous Freight Cars. 


The matter of a brakeman killed, on the New York 
Central Railroad, while shackling freight cars, has re- 
ceived from that corporation a verdict of $3,500. The 
ground taken by the jury was that the cars were so con- 
structed as to be unnecessarily dangerous. 

Without reference to the merits, or the important 
legal questions involved in this particular case, it is to 
be hoped that it will be the means of leading the direct- 
ors of railway companies to look for themselves whether 
their arrangements for the coupling of freight cars are 
such as ordinary humanity requires, and whether the 
cheek blocks on the end of freight cars project far 
enough to preserve lives of brakemen whenever the 
buffer irons give way or prove defective. Many human 
beings have been crushed to death between freight cars. 
A measurement of cheek blocks on the New York Cen- 
tral freight cars show that, in some instances, these 
cheek blocks project only 314 inches, sometimes only 
41¢ inches, and sometimes only 6 inches. Thus, if the 
buffer irons of opposite cars should be broken, and the 
cheek blocks come together, there wouid in some in- 
stances be, for the brakeman, a space of only 7 inches, 
sometimes 9 inches, and sometimes only 12 inches. 
Now, according to the testimony of experienced brakes- 
men, as well as medical testimony, 16 inches is the ve 
least space into which a brakesman should be asked to 
stand, especially as the freight cars frequently come to- 
gether with great force. 

At the trifling expense of one or two dollars on each 
car, each cheek block could be made to project 8 in., 
and thus secure for the brakesman a clear space of 16 
in., even if both buffer irons were broken off or driven 
back under the cheek blocks. This ought to be done 
with each new freight car, and with the old ones when- 
ever brought into the shop for repairs ; and thus in one 
or two years every freight car on the road would be so 
constructed as to save the lives of brakemen and save 
the company from the appearance of needless cruelty 
and from expensive lawsuits. Experienced brakemen 
think the danger attending the coupling of freight cars 
1s unnecessarily increased by allowing the ends of the 
side sills to project beyond the cross sills, into the space 
through which brakemen must pass when going in be- 
tween cars to couple them, or when attempting to come 
out. In view of the great number killed or injured 


while coupling cars, we think rail-car masters and mas- 
ter mechanics should give this matter serious attention. 
imes. 


—American Railway 7 








J. H. SIMMONS, 
ENGINEER PACIFIC EXPRESS TRAIN, 


Died at New Hamburgh, N. Y., Monday night, February 6th, 1871, 


At the inquest at Poughkeepsie, N. Y., February 10, 
Nicholas Tallon, fireman of the Pacific express train, 
testified of the engineer as follows : “ He blowed brakes, 
and said, ‘Nick, put on them patents;’ he meant the 
patent brakes ; I pulled three yards of bell cord. * * 

* I got down on the steps and asked Doc if he was 
going to get off. Doc looked around at me, but made 
- reply, and then looked ahead again, watching his 

usiness.” 


The wind blows cold, the stars shine bright, 
The ice-bound river glistens, 

Where flying onward into night 
The life-train madly hastens. 


On, on, past hamlet, town, and wood 
That fringe the frozen river, 

As some infuriate demon would 
Glide, roaming on forever. 


On into night, with fiery eye, 
Its sinuous body dashes; 

With iron muscles, pulse of steam, 
It plunges, screams and crashes. 


Yet a great soul inspires the hands 
That guide its onward motion, 

As starting from Atlantic lands, 
It seeks the Western ocean. 


And ng 4 stands the engineer, 
True to his fearful duty; 

And glancing back among the cars, 
Where ride babes, age and beauty. 


He feels that loving human hearts 
Are in his watch and keeping; 

And though he guides to joy or death, 
They trust him by their sleeping. 


Then firmer grasps the iron bar; 
His noble heart thrills faster— 
Great God! is that the signal light 

That tells of near disaster? 


Then on the air the whistle shrieks 
Like some lost soul despairing, 
And onward to its death-doom flies, 

Past earthly aid and caring. 


The Spartan hands reverse the valve— 
“Put on the patents, Nick!” 

** We'll do the best we can to save 
Our passengers; be quick!” 


The bridge is reached: ‘* Doc, will you jump?” 
A glance, but no replying; 

Then fixed his eye where duty called, 
Though its path led to dying. 


A crash! a flame leaps into air, 
And laps the sundered timbers, 
And wailing voices echoed there, 
Where souls died with the embers. 


And babes, and youth, and kindly age, 
And manhood’s stronger glory, 

Returned to Him who seals the page, 
Of each such frightful story. 


And he who clasped the guiding bars 
To death, unswerved from duty, 

Shall wear in Heaven the crown of stars 
That waits heroic beauty. 


For Christ, who died that men might live, 
And dying claimed our  ; 

To man who dies for men, will give 
His welcome and approving. 


BautrmoreE, Md., February 14, 1871. 


G. R. BLancHarp. 


—New York Evening Post. 








Vermont Central and Northern Transportation Com: 
pany. 





Another important step has been taken toward con- 
solidating the various transportation interests between 
Boston and the Northwest. It is announced by au- 
thority that the Northern Transportation Company has 
passed into the hands of parties representing the Ver- 
mont Central line, which includes the several com- 
panies forming the through route from Boston by way 
of Lowell, Nashua, Concord, St. Albans to Ogdensburg 
and Montreal, and is to be distinguished from the Ver- 
mont Central Railroad. The manner of the transfer is 
understood to be the purchase of the intetest of Philo 
Chamberlin, Pre-ident of the Northern Transportation 
Company, and the owner of a controlling portion of the 
stock. Governor J. Gregory Smith, of Vermont, Presi- 
dent of the Vermont Central Company, is, of course, the 
man whose courage and ye have brought about 
the important combination, and his genius will preside 
over its operations in the future. e intimated a few 
days ago that the lease of the Rutland Railroad was 
but part of a great movement aiming to consolidate all 
the lines between Boston and the Pacific coast. The 
absorption of the Northern Transportation Company 
supplies the missing link so far as the chain has been 
completed, and gives the St. Albans people control of 
an unbroken line from Bostonto the eastern terminus 
of the Northern Pacific Railroad. 

The character and extent of the Northern Transpor- 
tation Company are well known to shippers and mer- 
chants in this section, if not to the general public. 
Although the field of its operations is some distance 
from Boston, it is an important factor in the problem 
of cominunication between Boston and the Great West. 
The nominal capital of the company is between eight 
and nine hundred thousand dollars, and its fixed 
property and real estate are valued at over one million 
dollars. The company controls about twenty first-class 
lake steamers and does a large business in both freight 
add passengers between gg ye fy Chicago and 
other Lake Michigan ports. A weekly line is to be es- 
tablished to Duluth, and these facilities will of course 
be enlarged when the opening of the Northern Pacific 
Railroad renders Duluth one of the most important 
ports on Lake Superior. A large quantity of the stock 
of the company is owned in Boston, and the holders 
will be keenly interested in the pending change. To 
the city at large the problem is one which comprises 


the subjects of quick and cheap transportation and the 
advantages which it secures to her in competition with 
her seaboard rivals. We hope those who are attempt- 
ing to solve it will not be discouraged by the swiftly 
succeeding developments.—Boston Advertiser. 








Boiler Explosions. 





The explosion of a steam boiler is prima facie evi- 
dence of carelessness in its construction, or in its main- 
tenance, or in its use. It is so regarded by the en- 
gineers, and ought to be so regarded by the law. It 
will be easy to convince any one who will examine the 
records of boiler explosions and inquire into the means 
of preventing them, that no injustice would be done to 
the owners of boilers by indicting them for criminal 
carelessness in all cases of explosion. 

The history of boiler explosions is authentic and 
definite. The boiler has usually been erected under the 
full light of modern science. 1 the attending circum- 
stances of the explosion have been immediately com- 
municated to the public; curiosity has aided science in 
making every man an investigator of these circum- 
stances and a searcher after causes ; public and private 
commissions have been appointed to examine the sub- 
ject generally ; numerous legal tribunals have gone to 
the bottom of special cases, and innumerable private 
professional observers have witnessed results, searched 
records, weighed evidence, and arrived at general con- 
clusions. All the plausible theories of explosions have 
been not only looked into, but worked out, in many 
cases experimentally or theoretically, to their ultimate 
limits. . 

Now the remarkable and unprecedented result of all 
this investigation is, not the division of any large body 
of experts into schools; not the building up of rival 
theories, but the universal conviction of all concerned, 
that boiler explosions are certainly in most, and prob- 
ably in all cases, the results of malconstruction or mal- 
treatment, and of nothing else, and that the usual im- 
mediate cause is the unchecked deterioriation of the 
boiler in service. In the great majority of cases the 
evidences, of carelessness are as plain as the time of 
day on the face of a clock—a sheet furrowed nearl 
through ; a stay-bolt rusted off; a crown-sheet insuf- 
ficiently supported; expansion and contraction un- 
provided for ; water connections stopped up;ad ma- 
terial—some one of the many obvious and certain con- 
ditions of rupture. In a few cases the immediate 
causes are not apparent, and then the electricity 
theorists, and the gas people, and the mystery men fight 
over the remains in the newspapers; and the only 
reason why simple neglect is not discovered to be the 
cause, is that the parts of the boiler which would 
otherwise reveal it, are blown away, or are too much 
mutilated or obstructed to be legible. Simple bad treat- 
ment by the maker or user will account for the original 
rupture which ends in any explosion, however terrific 
may be its effects. There is force enough restrained 
within every steam-boiler running to-day to perform the 
most terrible work of ruin that any similar boiler ever 
performed in exploding. When this force is once re- 
leased, the amount of Sentznction depends on the point 
of rupture, the resistance, the surroundings, and on an 
infinite number of circumstances mostly outside of our 
control. The only thing we can do, and it is enough, 
is to keep the resistance superior to the normal pres- 


sure. 

Now that the causes of boiler explosions are so well 
understood as to be a matter of commercial calculation 
—where companies make money by insuring such 
boilers as are constructed and maintained according to 
established professional rules—it is to be regretted that 
the government should stand helplessly by, and see 
scores of people scalded to death every few weeks for 
the want of an adequate law and a system of inspec- 
tion. Boiler insurance and inspection cofhpanies—and 
they are no new or experimental thing—simply prove 
that boilers constructed and maintained according to 
certain well-known rules, are practically safe—that the 
chances of explosion, even with ordinary water-tend- 
ing, are very remote, and they stake their money on 
this knowledge ; and yet the United States Government 
has been unable to even check the increase of these 
disasters. If Congress cannot at once provide for the 
security of the public against boiler-explosions, it had 
better let out the job of protecting its citizens to some 
insurance company, and then it will be done on scien- 
tific principles, and by competent men.—New York 

‘Imes. 








Train Signal Light. 

A signal light, to be attached to the rear of trains, 
invented by two officers of the Little Miami Railroad, 
has lately been tested on that road. It is thus de- 
scribed : 

“In the centre of the roof of the rear car of the 
train, over the rear axle, is placed a square lantern, 
with alternate panes of red and white glass. The lan- 
tern is connected by means of a shaft with one of the 
axles in such a manner that eight revolutions of the axle 
produce one of the lantern. hen the car stops the 
lantern of course ceases to revolve. Upon each side 
of this main lantern are two others, also connected 
with the axle in such a way that when the train is 
moving forward a solid red light 1s displayed, and if 
backing, a solid green light. The engineer of a train 
coming up in the rear can thus tell, by observing these 
lights, whether the train before him is moving or ata 
standstill, and if moving, in which direction.” 








—Walter Hatch, late Superintendent of the Portland 
& Kennebec Railroad, died in Augusta, Me., on the 18th 
ult., agéd 43 years. Mr. Hatch’s first experience on a 
railroad was as brakeman on the Eastern Railroad of 
Massachusetts. He entered the service of the Portland 
& Kennebec company in 1851, and left it on account of 





ill health in 1869. 
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AMERICAN LOCOMOTIVES. 





The following is a copy of a letter which Mr. A. 
Brunner, of Montreal, Canada, has contributed to the 
Engineering : 

The American railroad engine, as compared with 
European locomotives, bears upon its face the stamp of 
much fertile originality, similar to that of American 
steamboats and bridges, when confronted with transat- 
lantic works of a kindred class. There are differences 
in the construction and working of American means of 
land and water intercourse which may be called only 
external ones, arising from the peculiar tastes and man- 
ners of the people; but, between American engineering 
practice and that of the old country, there are also 
principal distinctions called for, often, by strictly lim- 
ited expenditure, by the necessity of speedy completion, 
and dictated in many cases by nature herself. 

Itis on the American continent that some of the 
grandest wonders of the world, of nature and of art, 
simultaneously appear before the traveler—whether he 
be traversing endless prairies and the Sierra Nevada on 
the Pacific Railroad, or skirting on a “floating palace” 
along the beautiful scenery of the American Rhine— 
the Hudson River. And probably there is no other 
place on the whole globe where such an impression of 
might and majesty is left upon the mind—no other spot 
where such a sublime scene of external power and of 
mortal effort burst upon the view as at the Falls of 
Niagara and the Suspension Bridge. It was a bold 
idea to stretch such a wonderful structure as was com- 
pleted by Mr. Roebling across Niagara River, which 
signifies, in the symbolical language of the Iroquois 
Indians, “‘ Thunder of Waters,” streaming deep below 
the table land through its rocky bed, and boiling and 
leaping and foaming onward to the whirlpool. And 
there is also the new and graceful, though less monu- 
mental, Clifton Bridge, suspended like an iron cobweb 
over that tremendous ghost of spray and mist that 
perpetually arises from the bright green water in its 
giant leap! 

Such challengesand many other difficulties the Amer- 
ican engineer has met with, developing an amount of 
pluck and mechanical instinct which—as must be uni- 
versally admitted—do him much individual credit and 
honor the ‘whole nation. But to return to our subject, 
viz.: ‘‘ American locomotives.” I have examined them 
in detail at the manufactory, witnessed their perform- 
ances on all kinds of track, and I am compellea to con- 
fess that what I saw far exceeded my anticipations. 

Beginning with the engine and the various mechan- 
ical details, as designed and constructed in the manu- 
factory, a very marked difference, as compared with 
English practice, will be noticed. The boiler is invaria- 
bly lighter, the maximum thickness of the iron plates 
composing the barrel and fire-box being 3g in. (with the 
exception of the tube plates, °¢ in. thick), while steel 
plates 14 in. to 5-16 in. are frequently used. The boiler 
tubes are generally of iron. The longitudinal seams of 
the boiler and fire-box casing are double rivetted, and 
they are, moreover, strengthened, in many cases, by 
flat bars of iron, placed sometimes across the joint at 
short intervals, sometimes right along the joint on the 
inside of the boiler. The fire-box crowns are usually 
stayed by transverse stays, composed of two plates °¢ 
in. thick, which are welded together at the ends, these 
stays being connected to the crown of the fire-box cas- 
ing by sling-links. The fire-box casing is generally 
raised above the boiler barrel, and the junction be- 
tween the two is effected in a simple manner by the 
“connection sheets” forming a short conic barrel, and 
dispensing thus with the tedious operation of molding 
the front casing plate to any intricate shape. No solid 
wrought iron rings are interposed at the fire-door and 
fire-box bottom, but the plates are flanged so as to 
meet when they are rivetted together. The smoke-box 
is usually cylindrical, forming a combination of the 
boiler barrel, and resting on a cast iron saddle, which 
carries in its turn the cylinders, and, in some cases, also 
the bogie pin. 

One of the peculiarities in American locomotive con- 
struction is the framing which is made of square bar 
iron, welded together, slotted, planed all over, and en- 
tirely finished. The “ bar frames,” besides being very 
rigid in every direction, admit of easy access to the link 
motion; they form at the same time a good base for at- 
taching the various brackets and guide-plates. The cyl- 
inders, which are usually outside, are hung from the top 
bars of the frames. In order to insure a firm base for 
the cylinders, and to prevent independent strains on the 
frames, a cast-iron separate bed-plate or “ saddle ” is in- 
serted between them, or the cylinder castings are 
made to extend inwards, where they are firmly bolted 
together. The valve-chests ar. on the top of the cyl- 
inders—a very good: plan by-the-by—the valves re- 
ceiving their reciprocal motion through the interven- 
tion of rocking shafts, from the eccentrics and motion 
links, which are placed, as in English engines, inside 
the frames. 

As a rule, the various details of the motion and g.ar- 
ing are admirably well proportioned and carried out, 
although, for the sake of cheapness, “ professional eti- 
quette” is sometimes grossly neglected, as witness 
cast iron piston-rod crossheads cast in one piece with 
the pin and guide blocks! The ends of the connecting 
and coupling rods, where they take hold of the crank 
pins, are always fitted with straps, secured similarly to 
the large ends of the connecting rods for inside cylin- 
der engines. The brasses are generally closed on the 
outside, so that the crank pins may be entirely envel- 
oped, and by this “dodge” (which is well worthy of im- 
itation) the pins are kept out of the way of 
dirt. An attempt is often made to guide the 
piston rod crossheads by bars, arranged above the cen- 
ter-line of the cylinders, as shown by your illustration 
of a goods locomotive for the Pennsylvania Railroad, 
on page 156, vol. vii. Sometimes a single guide bar 
only is employed, care being taken, however, to give it 
the necessary rigidity, and to provide ample bearing 





surfaces for the upward thrust and downward pull of 
the connecting rod. The object of this arrangement, 
which is identical with the plans of Mr. Shoudley and 
of Mr. Reynolds (likewise illustrated in Engineering), is 
to clear the bogie wheels, or to the effect, in the case of 
an engine with the leading wheels coupled, a reduction 
of the distance at which the cylinders are apart trans- 
versely. 

The cast-iron wheels form another distinctive feature 
in American practice. The small chilled cast-iron disc 
wheels of their engine, tender, and car trucks answer 
admirably well, being cheap, strong and durable at the 
same time; but, as regards the driving-wheels with 
hollow spokes and rim ; they are, after all, but a prim- 
itive contrivance as compared to the solid wrought- 
iron wheels now manufactured to such perfection by 
the leading British locomotive makers, and especially 
by some Belgian and French firms. To turn out a 
really good wrought-iron wheel, special tools and ap- 
pliances, and superior manual skill, are indispensable ; 
and it is, perhaps, the lack of these that has prevented 
the Americans from making an attempt in this direc- 
tion. 

The boiler feed-pumps also deserve mention, injectors 
being totally ignored, or, if employed at all, of such 
dimentions as to serve merely as auxiliary boiler feed- 
ers. ‘The pumps are always placed on the outside of 
the frames, and, frequently, even outside the coupling 
rods, in which latter case they are bolted on the guide- 
bar brackets, being thus of very easy access. The 
pumps are usually worked from the piston-rod cross- 
heads, and they are provided with two air chambers, 
one for suction and one for the delivery-pipe. 

Much ingenuity is displayed in the manner of set- 
ting the engine and tender on the wheels ; in fact, the 
problem of making an easy riding engine, offering, at 
the same time, the least amount of internal resistance, 
has been solved by the Americans most successfully. 
Much might be written on the history of the swivelling- 
truck, the faithful “ track feeler ” of the American loco- 
motive; and it would take a very graphic pen, indeed, 
to record fully all the modifications and transformations 
this useful contrivance has already encountered. Swiv- 
elling-trucks—better known, perhaps, by the quasi- 
mysterious name of “ bogies”—are employed as carri- 
ers under the eigines, tenders, and carson all Ameri- 
can railways ; but, as farasI could learn, no attempt 
has ever been made to utilize the advantages of the 
bogie system in that part of the engine which, properly 
speaking, supplies the traction power; in other words, 
the steam cylinders and gearings are always fitted to 
the main system of the engine, ind: pendent of the 
bogies. If the trucks, as they roll along, are watched 
from the car platform, it will be noticed that they get 
the more uneasy the more the speed increases, manifest- 
ing, at high speeds, a strong “ galloping” movement ; 
and this characteristic phenomenon would, perhaps, be 
seriously aggravated by the additional disturbing forces 
resulting from the employment of steam-cylinders. At 
all events, the check-chains provided throughout, in 
connection with the American trucks, are not suggest- 
ive of abundant safety. For heavy work at very slow 
speeds, however, such as climbing crooked inclines, it 
would be advisable to employ engines mounted upon 
two steam-trucks, whereby both the power and the flexi- 
bility of the locomotive would be increased. Compen- 
sating levers are used on all American engines, not only 
between the coupled driving-wheels, but often, also, be- 
tween the front pair of coupled wheels and the bogie. 
In many cases, the equalization of the weight is still 
further carried out by the employment of transverse 
compensating beams, as used also by Borsig, and on 
almost all the German locomotives. 

As regards the general form of American locomotives 
the most striking feature is the extent to which the 
weight is subdivided over a greater number of wheels. 
The standard passenger engine has invariably four 
coupled driving wheels, one four-wheeled truck under 
the forward part of the locomotive, and two four-wheeled 
trucks under the tender, making in all sixteen wheels, 
against the ten or twelve wheels of an English engine 
of similar proportions. On some lines the goods traffic 
is worked by exactly the same type of engine, the in- 
creased traction power being obtained merely by a 
slightly reduced diameter of the driving wheels and a 
few tons more adhesion. But what may be termed the 
“standard” goods engine, has generally six-coupled 
driving wheels of from 4 ft. 3 in. to 4 ft. 8in. in diameter, 
while the driving wheels of the passenger engine range 
from 5 ft. to 5 ft. 8in. in diameter. The weight of the 
passenger locomotives, loaded, is from 27 to 30 tons, of 
which weight 60 to 65 per cent. rest on the coupled 
wheels. The weight per driving wheel on the goods 
engine is very seldom more, but having, usually, two 
coupled-wheels more, the adhesive power of the 
goods engine would consequently be 50 per cent. greater 
than that of the passenger engine. 

In outside appearnce and finish, the American loco- 
motives present much original conception and, not un- 
frequently, real artistic merit. The Yankees seem to 


proud sight to see an American engine entering a sta- 
tion, blazing in polished brass, embellished with rich 
peinture, bells ringing, and whistle roaring—a sight very 
apt to compensate, temporily, for the noted short- 
comings of American stations. At first glance, 
some of the accessories that give so much 
individuality to the engine, as cow catchers, 
original bells, tremendous head-lights, and mighty 
steam whistles, may appear somewhat superfluous ; but 
this idea is soon dispelled when a journey is made on 
the engine foot-plate. 


nobody to keep the track ; at way crossings there is no | 
barrier of any kind, but a board is stuck up instead, | 





It will then be seen that there is | 


and winter in the performance of their arduous duties. 

We will now proceed to witness the performance of 
American engines. One of the most striking observa- 
tions is the ease, not to say “ grace,” with which the 
comparatively light locomotives do their work—and 
heavy work too—over the rough roads of the United 
States and Canada. Mr. Eugene Flachat is evidently 
of the opinion that engines are worked at the sacrifice 
of regularity, speed and security, for, on page 229 in 
his “ Traversee des Alpes,” he says: 

“The American locomotives are not constructed on 
a system that gives them a superior power to that of 
other engines—they are used on the inclines to the max- 
imum of their power and adhesion. 

“This produces an irregularity in their running 
which would not be admissable with the great number 
of trainson our lines, nor with safety, which is the 
matter of first importance in this mode of traveling. 

“The American engine and trains are to be com- 
pared to a ship crossing the ocean ; she sails fast when 
everything is favorable; she goes slowly when the 
work is increased by the variations of the profile; she 
overcomes great inclines by reducing her speed con- 
siderably, without the machine being endowed with any 
superiority as to the production of steam or the means 
of transmitting the motive power of the cylinders to 
the wheels.” 

The average gross tonnage of passenger trains here 
is probably double that of English trains. Still, 
with from six to sevin passenger cars, weigh- 
ing, loaded, about twenty tons each, a baggage 
car of the same weight, and a Pullman drawing- 
room or sleeping car of from thirty to thirty-five tons 
weight, the engine gets quickly away from the stations, 
and without “slipping.” Of course there must be some 
material reason to account for the supcrior useful effect, 
given by American engines. In the first place, Ameri- 
can engineers generally take the car friction at five 
pounds, and the engine friction at ten pounds per ton, 
irrespective of atmospheric resistances. These low 
figures, accepted, probably, more by long experience 
than by any direct experiments upon train resistances— 
must be attributed chiefly to the employment of bogie 
rolling stock, central buffers and loose couplings, and 
oil-tight axle-boxes, which latter are always lined with 
an excellent bearing alloy. I have had some conversa- 
tion on the subject of locomotive performances with 
one of the leading railway engineers in the States, and 
although the theories then advanced may not univer- 
sally be accepted as infallible, yet they carry such 
weight with them that it will be well to enumerate them 
here. These points, which are independent of train re- 
sistances, refer essentially to the great steaming power 
of the American locomotive boilers, and to the manner 
in which these boilers are being worked and fed. The 
quick steam generation is mainly due to three causes, 
viz: the intensity of the fire, the thinness of the plates. 
composing the firebox, and the extremely foreed 
draught. By these means a boiler of moderate propor- 
tions and heating surface is worked up—though at oa 
more rapid rate of combustion—to an extent never at- 
tempted abroad. 

The injectur has been condemned by the Americans 
as being an expensive boiler feeder. Counter-pressure 
steam-brakes are equally unpopular out here, but each 
swivelling truck under the train, with the exception of 
the leading engine bogie, is always furnished with a 
hand-brake. 

Great activity prevails in American railway matters, 
and all the locomotive works are consequently very 
busy. I understand that Messrs. Baldwin, of Philadel- 
phia, have turned out not less than two hundred loco- 
motives during the last twelve months. Locomotive 
building on this continent must, indeed, have made 
great progress of late, as verified by the perfect organi- 
zation of the work-shops and the systematical manner 
in which the work is turned out. In general, my visit 
to this great country has made alively impression on me, 
which, Iam sure, will be shared by most impartial 
critics, that in the specialty of locomotive construction 
the Americans are fully equal, if not ahead, of the best 
European practice. 





—A gigantic scheme for vesting the ownership of the 
principal railways of Massachusetts in the State has. 
been devised by Mr. Edward 8S. Crane, and a pamphlet 
written by him on the subject has been printed by the 
Massachusetts Legislature. He proposes that six cor- 
porations be created, to be called respectively the Bos- 
ton & New York Railway Trust Company, the Boston 


| & Albany Railway Trust Company, the Northern Rail- 


way Trust Company, the Boston & Portland Railway 
Trust Company, and the Boston Railway Clearing & 
D-pot Company, with capitals amounting in the aggre- 
gate to over $200,000,000. These corporations are to be 


| authorized to purchase the stock and bonds of all the 
: : : , Serve | leading lines of railway communication which now 
place great pride in their engines ; and it is indeed a | 


center in Boston, at certain prices mentioned. On the 


| $200,000,000 stock the State is to guarantee dividends 


| 
| 


at the rate of seven per cent. per annum for twenty 
years, and at the end of that period to buy the out-~ 
standing stock at par, any surplus over seven per Gent.. 
earned in the meanwhile to go to the State, and to be 
invested in the purchase of the stock, so that at the end 
of twenty years the State will in effect be the sole 
owner of alithe railways. From thenceforth the rates 
of freight and passage are to be fixed at just enough 
to cover expenses. 


—Judge Benjamin R. Curtis, of Boston, and William: 


bearing one of the following warning descriptions : | M. Evarts haye united in an opinion that the Minne- 


“Railway crossing! ‘Look out for the engine!” or, 
as here in Lower Canada: ‘“ T'raversee de chem-nde fer !” 
The well known voluminous smoke-stack is necessary 
on account of some kinds of fuel consumed, while the 
commodious “ cabs” shelter the men through summer 





sota State radlroa:l bonds are valid obligations upon the 
State, and thatthe Legislature of Minnesota is required 
to levy taxes,to, meet. the interest. and preserve the State 
credit. 
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railroad, the construction of which is actually begun : 

“Tt is understood that Gen. W. 8. Palmer, late Man- 
; ri a Se TT OS ager of Construction on the Kansas Pacific, R. B. Lam- 

2 eS born, Esq., Treasurer Pennsylvania Steel Company, 
Brunswick & Albany. | Philadelphia, and A. C. Hunt, Esq., ex-Governor of 

The company are now laying track on the section em- Colorado, are supporting and piloting the movement. 
bracing the 120th mile post, from Brunswick, Ga., and | 4 Long Island millionaire is said to have a hand in the 
expect to reach Albany in August next. The point of | pie. It is assumed that a narrow-gauge road is just 
crossing the Flint River is not yet located. | the remedy for all our commercial ills. Ergo, the nar- 
The Bergen Tunnel. | row-gauge principle will be adopted. The line as now 

The Bergen Tunnel difficulty has at length been | projected will touch at Colorado City, Pueblo, Canon 
amicably settled. At a meeting on the 18th ult., at City, Albuquerque, and terminate at El Paso. It is 
which the Delaware, Lackawanna & Western Railroad | spout 850 miles from Denver to El Paso. Between 
was represented by Moses Taylor, Samuel Sloan and | penver and the Divide, fifty miles south, it will be nec- 
Job Bruhin, and the Erie by Jay Gould, definite settle- | essary to overcome an obstruction of 2,000 feet, and the 
ment was arrived at on the following basis : | steepest grade on this section of the road will be 75 

1. The use of Bergen Tunnel-in common by both com- | feet to the mile. The Divide, as we are wont to term it, 
panies for ten years, the Erie to receive a rental for use | jg no more than a strip of “table land,” extending out 
of tunnel of $100,000 per annum, said rent to be paid | ypon the plain from the base of the Rocky Mountains, 
by the two companies in proportion to their tonnage. | and separating the Platte and Arkansas valleys. From 

2. The business of Binghamton and Syracuse, to and | the summit of this Divide south to Colorado City, at 
from New York, to be divided equally between the Erie | the foot of Pike’s Peak, the engineers will ha¥e to 
Company and the Delaware, Lackawanna & Western, ' grapple with a great many curves of very short radius. 
the whole to be worked as a common line from New | The road can be built at small cost comparatively be- 
York to Syracuse and Oswego. | tween Colorado City and Canon City. Thence the 
Des Moines to St. Louis, | road enters the mountains, following up the Arkansas 

It is proposed to extend the new Indianola & Des | through the Big Canon, a narrow gorge ten miles in 
Moines Railroad from Indianola southeastward through length, with walls of stupendous height. The line will 
Lacona, in the southeast corner of Warren County, and | cross the Snowy Range through Poncho Pass, thence 
Russell, on the Burlington & Missouri River Railroad, down the Rio Grande through San Luis Park, Gilpin’s 
to Moravia, on the Central of Iowa, about fifteen miles | promissory paradise, and leaving Santa Fe to the west 
north of Moulton, near the Missouri line on the North | ward, touching at Albuquerque, as already stated, and 
Missouri road. This would open a very direct line | connecting with the Southern Pacific at El Paso. San 
from Des Moines to St. Louis. It would be about sixty Luis Park, recently purchased by an English company, 


@Qeneral Railroad Mews. 








miles long. 
lowa Central. 

A company was formed in Oskaloosa, Iowa, last 
week, to build a road from that point, over the old Iowa 
Central grade, via Toledo and Cedar Falls, to Winona. 
F. W. H. Schofield, of the construction company that 
built the Central of Iowa, was elected President. 
Hannibal & St. Joseph. 

The Land Department of this company has issued a 
circular, which shows the population of each of the 
twenty counties of Missouri in which it owned lands in 
1860 and 1870, with the per centage of increase, and the 
taxable wealth in 1866 and 1870. The totals for the 
twenty counties are as follows: Population in 1860, 
224,863 ; in 1870, 325,014; increase, 100,151; percent- 
age of increase, 44; taxable wealth in 1866, $60,424,- 
719; in 1870, $91,591,680; increase, $31,166,961 ; per- 
centage of increase, 52. So it seems that the property 
of the people has increased 52 per cent. in four years, 
while the population increased 44 per cent. in ten 
years. The company has remaining 125,385 acres of 
land in these counties, which it offers for sale to actual 
settlers. A large part of these lands (49,230 acres) is in 
Macon County. 

Grand Rapids & Saginaw. 

A company of this name has been organized at 
Grand Rapids, Mich., for building a road between the 
places mentioned in its title. W. D. Foster is Presi- 
dent ; A. X. Cary, Treasurer; and Eben Smith, Secre- 
tary. 

Wheeling & Toledo. 

The Wheeling & Toledo Railroad Company has been 
organized under the Ohio law. The termini of the 
road are to be Bridgeport, Belmont County, and Toledo, 
passing through Belmont, Harrison, Tuscarawas, 
Holmes, Wayne, Ashland, Richland, Crawford, Huron, 
Seneca, Sandusky, Ottawa, Wood and Lucas counties. 
The capital stock is $100,000. 
indianapolis, Cincinnati & Lafayette. 

The receivers of this road have reported terms of 
compromise entered into between themselves and the 
Whitewater Valley Company, looking to a cancellation 
of the lease of the latter road now held by the former. 
The agreement in substance is that the Indianapolis, 
Cincinnati & Lafayette Company shall convey ail its 
rights, title and interest in the Whitewater Valley road 
to the same, agreeing to operate it, however, until May 
1, 1871, at which time the road and all equipments will 
be turned over to the Whitewater Valley Company, as 
well as the net profits that may accrue. 

Oregon & California. 

This railroad is now in operation from Portland 
southward to Albany, Oregon, eighty-two miles. The 
stations and distances are as follows : 





East Portland 5s 

Milwaukee . 56 
Marshfield 62 
cts tug, COREE ee Sa Reece 67 
fl oe: Ee 76 
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Denver & Rio Grande, 
A correspondent of the St. Louis Republican gives the 
following description of this projected narrow-gauge 


| embraces a variety of resources, and is capable of sup- 
| porting an immense population. 
| Stillwater %& St. Paul, 
| A suit was commenced in the District Court at St. 
| Paul on the 25th ult. against Governor Austin and the 
| Stillwater & St. Paul Railroad Companny, to restrain 
the Governor from executing, and the company from 
| receiving, a deed of lands inuring to the company. 
Judge Wilkin granted an order requiring the Governor 
|and company to show cause why injunction should 
| not issue. This suit is concerning the excess of lands 
| granted for building a railroad to Stillwater, only a por- 
tion of which has been earned, it is claimed, in conse- 
quence of the road being built from White Bear Lake, 
|a station on the Lake Superior Railroad, instead of 
from St. Paul, and the parties who bring suit desire to 
have the excess of lands used in building a railroad to 
Stillwater direct from St. Paul, and to connect with the 
West Wisconsin Railway. The Railroad Committee of 
the House has reported a bill transferring these lands 
to the latter road after it shall have been completed to 
Stillwater. This matter has given rise to one of the 
principal fights of this session of the Minnesota Legis- 
lature, the Lake Superior Railroad Company claiming 
the entire grant. 
Washington & Oskaloosa. 

Some time ago a proposition was made to extend the 
Washington Branch of the Chicago, Rock Island & 
Pacific Railroad from Washington westward in the 
direction of Oskaloosa as far at least as Sigourney, 27 
miles. All the subscriptions asked for have been made, 
and it is expected that it will be constructed soon. The 
distance from Sigourney to Oskaloosa is about 25 miles. 
Cedar Rapids & St. Louis, 

A company has been organized by this name to do the 
work abandoned by the St. Louis & Cedar Rapids 
Company, which constructed the line in Iowa operated 
by the North Missouri as far north as Ottumwa, and 
there stopped, leaving a road-bed nearly completed 
from Ottumwa northeast to Sigourney, 26 miles. Ot- 
tumwa has voted a tax of about $40,000 to extend the 
line to Cedar Rapids, Cedar Rapids has done the same, 
and two routes are surveyed, one by way of Marengo 
and one by Homestead. 

Chicago & fowa. 

It is reported that the engineers of this company 
have made a preliminary survey of a line from Oregon 
northwestward, crossing the Western Union about 
twelve miles southwest of Freeport, into the township 
of Stockton, Jo Daviess County, nine miles south of 
Warren, apparently on the way to Bellevue. Such a 
line would divide pretty evenly the territory between 
the Western Union and the Illinois Central west of 
Freeport. This would form a pretty direct line to 
Dubuque, and give accommodations for local traffic 
quite as good, perhaps, as any that could be con- 
structed. : ‘ 

Canadian Pacific. 

The Canadian correspondent of an exchange says: 
“Last year a special committee of the Senate, when 
considering so limited a project as a 36-inch road to 


or even the discussion of the question must be for 
many years premature. Yet here we are, going to 
build the road on an hour’s notice. The intention is 
evidently to go before the country on the Pacific rail- 
way platform. If executed in good faith no enterprise 
could be more patriotic or profitable. The Canada 
Pacific running from Bute Inlet to Halifax would be a 
serious blow to the American Pacific lines, notably to 
the Northern. The line from its northern latitude is 
much shorter, so also are the ocean passages from 
China or Japan to Bute Inlet, and from Halifax to 
Liverpool. Bute Inlet is one of the finest ports on the 
Pacific coast. The Yellow Head Pass is far easier than 
that through which the Northern line must climb. 
Then the Canadian route traverses the fertile valley of 
the Saskatchewan, the great “fertile belt,” with its 
easy grades, while the Northern runs through the 
sterile desert, which can never hope to support popu- 
lation or furnish way freight. The Canada Pacific 
would act as an outlet for all this population, which is 
exactly what the Northern Pacific was intended to be.” 


Washington & Richmond. 

It seems that the incorporation of this company, 
which is to construct a line for the Pennsylvania Rail- 
road, was not finally defeated in the Virginia Senate, 
but the bill was modified by amendments, and in that 
form passed both houses. 
lowa Southern, 

This company, which intends to construct a railroad 
from Alexandria, Mo., (on the Mississippi at the mouth 
of the Des Moines, just opposite Warsaw, IIl., and about 
five miles below Keokuk) west by north to the southern 
tier of counties in Iowa and due west through them to 
the Missouri River, has let contracts for 300,000 ties 
and received several car loads of iron. 


Chicago, Dubuque & Minnesota, 

The line of this road is located, and partly graded, 
from Dubuque northward to the dividing line of Clay” 
ton and Allamakee counties, a few miles north of 
McGregor. Mr. L. Stanton is now making the pre- 
liminary surveys from there northward. 

West Wisconsin, 

It is reported that arrangements have been completed 
between this company and the Lake Superior & Mis- 
sissippi Company by which the former will construct 
its line so as to cross the St. Croix River and enter 
Minnesota at Stillwater instead of Hudson, the former 
place being about seven miles north of the latter. 
Thence the Stillwater & White-Bear Branch of the 
Lake Superior & Mississippi road and its main line 
south of White Bear will afford a connection with St. 
Paul saving the construction of about 18 miles of road. 
In ‘this way, too, a very direct connection with Du- 
luth and the Northern Pacific Railroad will be secured. 
The route to St. Paul would be several miles longer 
than by way of Hudson. 

Northern of Canada. 

+ This railroad extends from Toronto to Collingwood, 
94 miles. The report of the directors for the year 
1870 gives the following : 

The gross traffic receipts for the year have been $733,- 
567.52, as against $671,076.51 in 1869, showing an in- 
crease of 10.73 per cent. 

The ordinary working expenses of the year have 
been $426,118.61, as against $338,035.91 in 1869, being, 
for year 1870, a rate on gross traffic receipts of 58.08 per 
cent. To these sums have to be added $136,248.03 for 
extensions and additions to works, buildings, and 
equipment. 

The balance for the year carried to the net revenue 
account has amounted to $171,200.88, which, after ap- 
propriations to meet all accruing interest dividends, 
leaves a balance of $9,135.31 to be carried forward to 
the credit of 1871. 

The expenditure on capital account during the year 
had amounted to $198,560, appropriated to the construc- 
tion of elevators at Toronto and Collingwood, and to 
the extension of the rolling stock equipment. The 
whole amount of Third Preference A Debentures is- 
sued to this date is $198,560, leaving a balance of $44,- 
773.33 to complete the issue authorized by the act of 
1868. 

Des Moines, Winterset & Southwestern, 

All the towns in Madison County, Iowa, which were 
called on by the stipulation with B. F. Allen to vote a 
5 per cent. tax in aid of this railroad have done so, and 
the construction of that road is now considered cer- 
tain. 

Springfield & Illinois Southeastern. 

The company has been for some time operating suc- 
cessfully the south division of the line, from Edgewood 
to Shawneetown, 96 miles, which gives Chicago access 
to a country heretofore almost entirely isolated from 
it and trading chiefly with Cincinnati. The company 








Manitoba, recorded their conviction that the survey 


has recently made a contract with a steamboat com- 
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pany for the transportation of its traffic down the Ohio 
and Mississippi. The northern division, which has 
been in operation a year from Pana to Springfield, has 
been extended northwestward about six miles beyond 
Ashland, will soon reach Virginia, and by the 1st of 
June is to be completed to Beardstown, on the Illinois 
River, where it will meet the the Rockford, Rock Island 
& St. Louis road. This division then will be 90 miles 
long ; at present it is about 65 miles. The traffic so far 
has been quite satisfactory. 

A Railroad in China, 

The first railroad in China, which is merely a track 
three miles long around an arsenal at Tien-Tsin, was 
lately completed. 

Marquette & Ontonagon, 

A party of engineers is to commence a survey this 
month for the location of an extension of this road 
from Lake Michigammi northwestward to l’Anse Bay. 
Columbus, Chicago & Indiana Central. 

An arrangement has been made with the Pennsylva- 
nia company by which the above named company be- 
comes free from floating debt. The following paper 
signed by the Presidents of the Pennsylvania and the 
Pittsburgh, Cincinnati & St. Louis companies, and ad- 
dressed to W. R. Fosdick and James A. Roosevelt, 
Trustees, and A. Parkhurst, Trustee, reaffirms the 
guarantee of the interest of the first and second mort- 
gage bonds of the Columbus company : 

“Under the contract and lease of the Columbus, Chi- 
cago & Indiana Central Railway, dated January 22, 
1869, as amended by the contract of February 1, 1870, 
the Pittsburgh, Cincinnati & St. Louis Railway Com- 
pany as lessee, which lease the Pennsylvania Railroad 
Company has guaranteed, will, by the terms ot the said 
lease, pay the interest as it matures on the $15,000,000 
of the first mortgage consolidated bonds of the Colum- 
bus, Chicago & Indiana Central Railway Company, or 
on the bonds which they represent; and on $821,000 
of the second mortgage bonds of the Columbus, Chica- 
go & Indiana Central Railway Company, which bonds 
are secured by deeds of trust made respectively to 
you. You are therefore authorized to inform the hold- 
ers of said bonds, and to give such further public no- 
tice as you may think proper, that the interest on the 
said $15,821,000 of bonds will be regularly paid by the 
Pittsburgh, Cincinnati & St. Louis Railway Company, 
or the Pennsylvania Railroad Company, according to 
the tenor of said amended contract.” 

Topeka to Lincoln, 

A company has been organized at Topeka, Kansas, 
for building a road from there to Lincoln, Nebraska, 
via Netawaka, Capiona and Sebetha. Judge Safford 
was elected President; Charles Sprague, Vice-Presi- 
dent; John Guthrie, of Topeka, Secretary, and T. B. 
Collins, Treasurer. 

Evansville, Henderson & Nashville. 

The last rail was laid on this line a few days ago, and 
the line is now completed from Henderson, on the Ohio 
River, to Nashville. This in connection with the Chi- 
cago, Danville & Vincennes and the Evansville & 
Crawfordsville roads will form the shortest route be- 
tween Chicago and Nashville, and is likely soon to have 
close connections with St. Louis also. 

Illinois Grand Trunk, 

This railroad, which has been constructed within a 
few months for the Chicago, Burlington & Quincy 
Railroad Company, is now nearly completed from 
Mendota to Prophetstown, 45 miles; the small part at 
the western end yet unfinished will doubtless be com- 
pleted before the end of next week. From the compa- 
ny’s map (executed with remarkable accuracy and ele- 
gance by Assistant Engineer Ch. J. Quetil) we learn 
that the stations and distances are as follows : 


Miler Miles. 
Mendota..........se-0s epee @ ADOOP GPOWO.....02..00000000080 31% 
TAMORI ho ine cielinsin cs « CsTamplco...........cccseosees 37 
Albright. ......cccrccceccere 19 Prophetstown.... ........... 45 
WRN 6505+, cacesescencuce 25% 


The road keeps along the line of the Burlington road 
from the depot in Mendota to the western edge of the 
town, thence a little south of west to Lamoille, whence 
its course is west by north, Prophetstown being about 
eight miles further north than Mendota. 

Northern Vermont & Lake Champlain. 

At a meeting of the commissioners of the company, 
held lately at Burlington, Vermont, an estimate was 
presented, made by Mr. Hale, one of the constructing 
engineers of the Vermont Central, which placed the 
cost of constructing the twenty miles of track from 
Essex Junction to where it can join the Lamoille Val- 
ley road in Cambridge, at $20,000 a mile, including 
bridges, ties, rails and everything complete for the cars, 
but not including land damages. 

Cincinnati and the Southwest. 

One Southern railroad will not finish our enterprises 
or satisfy our needs. We must have complete connec- 
tions with the whole Southwest if we would have our 





city sustain its position. With these, no interior city 
will have a better promise for the future. The course 
of Louisville toward our Southern road is that of a 
dog-in-the-manger. It is not because it will take trade 
which she has, bnt because it will develop trade which 
will not be hers. But the line to Nashville and Memphis 
by the Rockport route will be a much stronger rival to 
Louisville than the road ‘to Chattanooga. It runs 
through as rich a country as the Louisville & Nash- 
ville road. It runs between Louisville and Western 
Kentucky, cutting off the trade of all the wide country 
west of its line, and intercepting all the railroads west 
and south of it. It will also secure the trade of a rich 
country in Indiana now subject to diverting influences. 
It will force the existing railroads from Cincinnati to 
Louisville and Nashville to make the same terms and 
conditions for through freight and passengers, thus de- 
veloping that into as good a Cincinnati line as it is 
possible to have. And the subscriptions which are 
asked of our citizens are to the stock, which the out- 
and-out gifts along the line will make valuable, for the 
road ill at once secure a profitable business.—Cincin- 
nati Gazette. 

Union Pacific, 

Last Tuesday the Senate adopted by a vote of 38 to 
19 Mr. Stewart’s amendment to the appropriation bill. 
This directs the Secretary of the Treasury to retain 
one-half of the amounts due the Pacific railroads for 
government transportation to apply to the payment of 
the interest of the bonds of the railroads guaranteed 
by the government. This is in accordance with the 
opinion of the Judiciary Committee. 

Cincinnati Southern, 

The bill granting a charter for this company to con- 
struct a railroad across the State of Kentucky passed 
the National House of Representatives last Tuesday. 
The Kentucky Legislature had refused to charter it. 
The vote was 131 to 62—nearly all the Democrats vot- 
ing against it. It will probably pass the Senate if a 
vote can be reached. 


AND ENGINEERING. 


MECHANICS 


Scraping Slide-Valve Face. 

The following is from a correspondent of the English 
Mechunic : 

“Scraping surfaces is an art that is hardly to be 
learnt from description, and is very difficult, at least to 
beginners, to do well. Every fitter practises it, and the 
best way to learn is to watch a fitter at work, and, if 
you can, get a hint or two from him. The kind of 
tool I prefer is a three-square file, ground smooth on 
the sides and the edges, which are not much altered 
from the form of the file itself, kept sharp by the oil- 
stone, which requires using constantly. At Woolwich 
Arsenal the favorite sort seems to be a 5 in. or 6 in. 
superfine Lancashire flat file, ground smooth on both 
sides, and quite square and flat on the end, so as to 
give a straight-cutting edge,and used slanting down- 
wards, and pushed away from you in use in about the 
same position as in sharpening a carpenters chisel 
on a stone. The one that I am told is in use at 


Whitworth’s is made of a 1¢ in. square bar of 


2 








steel, drawn a trifie smaller, and the arrises worked 
down octagon, and the end spread out and turned 
square down like a garden-hoe about °g in. wide and 
1-16 in. thick. It is gound quite flat on the end dc, and 
also on what, in a hoe, is the cutting edge, in the di- 
rection ¢ a, and I think is usually touched on the oil- 
stone, so as to leave a small facet in the direction of 
the dotted line dc. The action is the same, and the 
edge comes in the same position, both to the work and 
to the operator, as the Woolwich tool. I have never 
been very successful in the use of this sort, having always 
found great difficulty in keeping an edge on it, but it 
certainly does work well while the edge lasts. You re- 
quire a true surface plate to prove your work on by 
rubbing with a trifling quantity of red chalk and oil 
smeared on the surface plate, to show the high places 
of the work, which have to be scraped off, taking great 
care not to scrape a hole where there was a hill, anda 
good straight edge should now and then be applied to 
see that your work is not winding, which is not always 
very easy to detect by the use of the surface plate 
alone. I find the spirit level best for testing a long 
lathe bed in that respect, as you can by its means dis- 





cover a much smaller error than the thickness of this 
printed sheet in a 10 ft. bed, a quantity that would es- 
cape notice under the test of winding strips, except in 
the most favorable light, which is seldom to be got. If 
you can get Holtzapffel’s Vol. 2 you will find excellent 
instructions at p. 865, and the following pages on the 
Production of Flat Surfaces by Filing and Scraping.” 
Bridge over the Wabash. 

The St. Louis & Southeastern Railway Company are 
now driving the piles for a bridge over the Wabash 
River, ten miles west of Mt. Vernon, Indiana. It will 
be 1,100 feet long, in three spans of 180 ft., two of 160 
ft., and a draw of two spans, each 120 ft. The truss, 
on the Howe plan, now building in Toledo, will be 
26 feet deep, and is nearly a continuous girder, broken 
only by the draw, as each span is secured to the next 
by braced corbels. Mr. Andrews, a contractor on the 
St. Louis Bridge, will build the masonry on fl:ating 
platforms and sink them on the piles, cut below low 
water mark. 

Tombighee River Bridge. 

The supervisors of Monroe County, Miss., advertise 
for proposals for the superstructure of a 300 feet road- 
way draw-bridge over the Tombigbee River, at Aber- 
deen, Miss. Proposals will be received by W. H. 
Clopton, Aberdeen, Miss., up to the 2d of April next. 


Damage to Buildings by Underground Railroads. 

The Pall Mall Guzette, of February 6, says: “There 
can be no doubt that the underground railways are 
very convenient to those who have occasion to travel 
by them, but passengers, as they are whisked through 
the tunnel, and vacantly gaze through the window 
panes of the carriages at the apparently endless miles 
of brickwork through which they are passing, give no 
thought to the sufferings of those dwelling above their 
heads ; yet it is to be feared that no trains ever run 
over the rails without jarring the nerves and wounding 
the susceptibilities of somebody or other. Some little 
light is thrown on this subject by the groans uttered at 
a meeting held a few days ago at the Blind School, Up- 
per Avon road, St. John’s Wood, to take steps for op- 
posing the Metropolitan & St. John’s Wood Railway 
(extension) bill, so far as it refers to the proposal to run 
heavy goods trains in conjunction with the Midland 
Railway along the line. 

“Dr. Musgrave, who occupied the chair, stated that 
‘his house was so jolted by the present passenger 
‘traffic that there was not a single article of furniture 
‘which was not rattled about. It was quite certain 
‘that if the Midland Railway had the power conferred 
‘upon them to run goods trains over this line of rail- 
‘way there would be no peace day or night. He could 
‘only foresee that most of the houses, if that traffic 
‘were carried over the line, must fall down.’ Dr. Mus- 
grave’s troubles, however, are not comparable, for in- 
tensity, with those of ‘a resident in the Finchley New 
‘road,’ who said that ‘the mere shifting of the empty 
‘trains from one line to another, near his hous?, had 
‘caused it, to a certain extent, to give way—the back of 
‘his house evidently so. Between his breakfast-room 
‘and the pantry a hand could be put right through, and 
‘seen inthe opposite room. Other parts of the house 
‘were constantly dropping from the vibrations, and it 
‘was in such a bad condition that if a dog ran across 
‘his dining-room, the spoons or forks chattered on the 
‘plates or dishes on which they might be lying.’ He 
further added that he had been informed by a surveyor 
that his house was in a very dangerous condition, and 
if he (the speaker) let anything drop heavily, he might 
have ‘ the back front’ of the house come down.” 


Galvanic Engines. 

Much has been said of late of the probable applica- 
tion of electricity as a motive power, on account of cer- 
tain experiments made by Rev. Mr. Highton in Eng- 
land. Concerning this subject, Prof. Hervey Morton, 
of the Stevens Institute of Technology, writes as fol- 
lows to the New York Times: 

“The doctrine of conservation of force (now as well 
established as that of gravitation) teaches us that a cer- 
tain maximum of force can be developed by the use of a 
given quantity of any material—as, for example, coal in 
a steam engine, or zinc in a galvanic battery—which 
may be more or less completely utilized, but cannot be 
exceeded. Thus, a pound of coal burned in one min- 
ute, ifapplied without any loss what ver, would develop 
332-horse power for that time ; as applied in practice, in 
our ordinary engines, it develops but about 12-horse 
power, all the rest being lost. We see here what a 
margin for improvement exists. We are getting but 
from three to five per cent. of the “good” out of our 
fuel, and we might suppose that some other way of 
developing force, if less wasteful, might be economical, 
even if a more costly material than coal were con- 
sumed. 

“All galvanic engines derive their power from the 
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zinc consumed in the battery. Now, a pound of zinc 
consumed under the most favorable conditions (i. ¢., 
without any loss of effect whatever,) could yield thirty- 
five horse power for one minute, or say about one- 
horse power for an hour, if applied to a machine in 
which there was no loss of effect. 

An absolutely perfect galvanic engine, actuated by a 
perfect battery, could, then, at the best, develop but 
one-horse power per hour from each pound of zinc 
consumed in that time (strictly, .917 of a horse power.) 
Or, to develop two and a half horse power for ten 
hours would demand the consumption of about twenty- 
seven pounds of zinc, and this, be it remembered, with- 
out allowance for any loss in the battery, which we 
know to be very great, or in the galvanic engine, which 
we may be sure is something. A common steam-engine 
would require for the same work about 125 pounds of 
coal, or about four times the weight, but then coal is 
between fifty and sixty times cheaper than zinc. The 
weak point of the galvanic motor is then not only the 
high cost of zive, but the low efficiency of that material, 
being but about one-sixth that of coal, weight for 
weight.” 


ELECTIONS AND APPOINTMENTS. 


—On the 2ist ult. the Delaware, Lackawanna & 
Western Railway Company re-elected all its directors 
and officers. These are William E. Dodge, Moses 
Taylor, Rufus R. Graves, Lowell Holbrook, Simeon B. 
Chittencon, George Bliss, Percy R. Pyne, and William 
Walter Phelps, of New York; George Bulkley, South- 
port, Conn.; John I. Blair, Blairstown, N. J.; John 
Brisbin, Newark, N. J.; Joseph H. Scranton and James 
Blair, Scranton, Penn.; and John C. Phelps, Wilkes- 
barre, Penn. 








—Under the provisions of the law of the State au- 
thorizing the appointment of directors of certain rail- 
roads in the State, Governor Palmer, of Illinois, has 
appointed Joseph J. Castles and Daniel Hay, Directors 
of the St. Louis & Southeastern Railway, and in the 
place of A. J. Cloud appointed David W. Lusk to the 
same position. 

—The annual meeting of the Maine Central Railroad 
Company was held on the 22d inst., and the following 
directors were elected: R. D. Rice, of Augusta; John 
B. Brown, of Portland; Darius Alden, of Augusta ; 
George M. Patten, of Bath ; Horatio N. Jose, of Port- 
land, representing the old Portland & Kennebec Com- 
pany; Ex-Governor Anson P. Morrill, of Readfield ; 
Amos D. Lockwood, of Lewiston ; Reuben B. Dunn, of 
Waterville; George L. Ward, of Boston, representing 
the Maine Central corporation ; Ex-Governor Aben Co- 
burn, of Skowhegan, representing the old Somerset & 
Kennebec organizations. The Hon. R. D. Rice, of Au- 
gusta,was elected President and Josiah H. Drummond, 
Clerk. 

—A portion of the stockholders and directors of the 
St. Louis & Southeastern Company, and the Evansville 
é& Southern Illinois Railroad Company, met at the office 
of the former, and by an unanimous vote both com- 
panies were consolidated, the combined capital stock 
of which is nine and a half million of dollars. After 
the consolidation the following board of directors were 
elected : Edward F. Winslow, St. Louis; Jediah F. 
Alexander, Greenville, Ill.; Joseph J. Castles, Equality, 
Ill.; John Lee, St. Louis; H. W. Gardiner, Mt. Vernon, 
Ill.; Charles W. Thomas, Belleville, Ill.; C. W. Gardiner, 
St. Louis ; Aaron G. Cloud, McLeansboro’, Ill.; Edward 
P. Rice, St. Louis; Bluford Wilson, Shawneetown, III. 
A meeting of the directors was held, and the follow- 
ing officers elected: President, Edward F. Winslow ; 
First Vice-President, Joseph J. Castles ; Second Vice- 
President, Jas. H. Wilson; Third Vice-President, J. F. 
Alexander ; Secretary and Treasurer, Chas. W. Gardi- 
ner; Attorney, R. W. Townshend; Auditor, John P. 
Hains. 

—Gen. W. Gleason has been appointed Chief En- 
gineer of the Mansfield, Coldwater & Lake Michigan 
Railroad, and will immediately commence a survey of 
the line between Mansfield and Tiffin. 

—The election of directors of the Cleveland, Colum- 
bus, Cincinnati & Indianapolis Railroad Company took 
place in Cleveland on the 1st. The old board was re- 
elected, with two exceptions. Horace F. Clark and 
Augustus Schell, of New York, were elected in place of 
J.H. Wade and Stillman Witt, of Cleveland. Oscar 
Townsend was re-elected President, and the other offi- 
cers of the road will be the same as last year. 

—Mr. A. Mitchell has been appointed Assistant Gen- 
eral Superintendent of the Hlinois Central Railroad, 
with office in Chicago, and all communications pertain- 
ing to the Superintendent’s department should be ad- 
dressed to him. Mr. Mitchell has been, for several years 
past, Superintendent of the Chicago Division of this 
road, and previously a division engineer in its service. 


—Mr. C. A. Beck, late station agent of the Illinois 
Central Railroad at Dubuque, has been appointed Su- 
perintendent of the Chicago Division, with office at 
Centralia, succeeding A. Mitchell, promoted. 

—A. H. Perry, Superintendent of the Connecticut & 
Passumpsic Rivers Railroad, has resigned that 
office and accepted an appointment as General Super- 
intendent of the Chesapeake & Ohio Railroad, with 
headquarters at Richmond, Va. 





LOCOMOTIVE STATISTICS. 


Pittsburgh, Fort Wayne & Chicago. 

Mr. 8. M. Cummings, Master Mechanic of the East- 
ern Division, makes the following report for the divi- 
sion for the year 1870: 

The number of miles run was, on 
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Three hundred and forty-four locomotives are em- 
ployed on the division, ten new locomotives have gone 
into service during the year, and one new locomotive 
is building. 





Iinois Central. 
The report of 8. J. Hayes, Superintendent of Ma- 
chinery of the Illinois Central Railroad, for the month 
of December, 1870, affords the following : 
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The cost per mile run was : 
For oil and waste. 
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One hundred and seventy-four locomotives made 
mileage during the month. This report is for 974 miles 
operated. One locomotive has had general repairs, 
and eleven are undergoing general, or thorough, re- 
pairs. 


Michigan Central, 
The following is the report of the report of locomo- 
tive performance for the month of January, 1871 
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TRAFFIC AND EARNINGS, 


—The St. Louis barge line bills freight to Mobile, 
transferring at New Orleans to the Morgan line of 
steamers. And as the competition at New Orleans is 
quite strong for Mobile business, the steamer company 
agrees to deduct from rate at which goods are billed at 
St. Louis, the amount of the “ cut” at the time between 
New Orleans and Mobile. 


—An arrangement has been made between the St. 
Louis and Vicksburg Packet Line and railroads having 
connections with Vicksburg, by which through bills of 
lading will be given to all points in Alabama, Georgia, 
South Carolina and Florida. The line will be known as 
the St. Louis, Vicksburg & Savannah Fast Freight Ex- 
press. 

—The receipts of the United Companies of New 
Jersey from passengers, mails, expresses, etc., for 1870 
were $7,260.240.78; expenses of operating canals and 
roads during the same period, $4,549,185.60 ; balance 
$9,711,955.18 ; interest, general expenses, taxes, sinking 








fund, etc., $1,486,488.30 ; net earnings, $1,224,566.88. 





Shicago Railroad Wlews. 


Lake Shore & Michigan Southern. 
The following figures are from the report made by the com- 
pany to the State Engineer and Surveyor, of New York, for 
the year ended September 30, 1870: 









Capital stock by charter $50,000,000 

_, ae 34,938,000 
Funded debt, 7 per cent 22,001,000 
OREN, GT 0.006. 0000009:0000000800000000000000000000000 1,573,314 


Total stock, bonds and debt existing Sept. 30, 1870.. $58,513, 314 












Cost of road, branches and equipments................. 2,804,745 
Length of road and laterals....................+ miles. . 942.25 
double track, sidings, etc....... ..... “ 95.45 

o- INS ME cas ccassensencccsocce ne 118.83 

* main line (Buffalo to Chicago)........ * 5639.97 
bag ht of iron on main tracks, tbs. per yard............ 60 

Ine houses And SHOPS............ccesceccececccceenes 30 
ixccueties GREMB. cocdsoccere seve 276 
Passenger cars, ist class (8-wheel).. 134 

2d class (8 wheel). . 40 

Baggage, mail and aus cars (8-wheel) 57 

Freight cars (8-wheel)...............sseeeeseesees ob 5,942 

Miles run by pecsenger rer ry 2,232,132 

rere 4,362,758 

~ er te TT, 611 

° we assenger, a etc., trains (all) ....... - 7,872,501 
Passengers carried (al GBENE) «oi cccessccccccce svcseos 424, 

rere 197,765,480 

Freight (tons of 2.0 O Ths.) Carried............seeeseeeee 2,848,084 

Freight (tons of 2,000 Ibs.) carried one mile............. 521,149,505 

Expenses—Maintenance OE WO. occ cccccecscoccvcccevess $2,945,131 

Repairs of machinery, CEB. .cccccrccccccccece 1,157,336 

- Operating and general.............--+eseee0s 4,186,466 
me 7 > all the above anepeened ° $ ayy 

rnings—From passengers. . B25, 

ae From freights........ 8,306.254 

- From other SEINE, woccccccncscccscccccevess 639, 

- From all the above sources.............+0+++ 18,171,234 
Net earnings from %perations.........-...-s+s-seeeeeees 882, 
Interest y- on funded debt.............0sccceeeeeeneee $1,708,777 
—- s paid (on common stock 8, and on guaranteed 

POOR). co cccccccscsveccccccccvecccccccoccccsesccce 2,905,571 
can ed to surplus fund.............ccesercceee sevceceves 267,958 
Total amount of surplus fund............+-e+eeeeeeeeere 1,230,716 


The company had no road in New York the year previous, 
except during the single month of September, and the return 
for that year covers only the Buffalo & Erie Railroad ; there- 
fore no comparisons are possible. 





Illinois Central. 

The following order, dated February 24, has been issued by 
Vice-President Newell : 

“Mr. A. Mitchell has been appointed Assistant General Su- 
perintendent of this company’s road, with office at Chicago. 

‘** All communications pertaining to the Superintendent’s 
department will be addressed to him. 

“Mr. C. A. Beck has been appointed Superintendent of the 
Chicago Division, with office at Centralia.” 

Mr. Mitchell, we understand, will have general charge of 
the operation of the company’s roads. 





Chicago City Railway. 

This company is about to inerease, materially, its accom 
modations for the largest part of its patrons, by running cars 
as far as Thirty-first street, on the Cottage Grove avenye 
line, every two miautes inthe morning and evening, and 
every four minutes during the rest of the day, which is twice 
as often asat present. Then 27 cars will leave the Randolph 
street terminus every 24 minutes, viz.: one every two minutes 
for the Cottage Grove avenue line, one every six minutes for 
the Indiana avenue line, one every three minutes for the 
State street line, and one every eight minutes for the Archer 
avenue line. Thus the cars will be 5334 seconds apart, and 
State street, north of Nineteenth, will be almost one continu- 
ous train. There hardly seems to be room to increase the 
number hereafter. 





Chicago & Northwestern. 

The following orders were issued this week in reference to 

the death of John B. Turner: 
“ Curcaco & NORTHWESTERN RAiLway, 
OFFICE OF THE GENERAL MANAGER, t 
Cuicaeo, Feb. 27, 1871. 
** Jno. C. Gault, General Superintendent ; 

‘Dear Six: John B. Turner, the first executive officer of 
the Galena & Chicago Union Railroad Company, for seven 
years an honored member of the Board of Directors of this 
company, & judicious and faithful counsellor, a genial com- 
panion, a considerate friend, and a Christian gentleman, is 
dead. 

* His devotion to the material interests of his country was 
excelled only by the patriotism which never lost sight of the 
highest duties of citizenship. 

‘** His great works live after him, and will keep his memory 
green forever. It is proper that we who have labored with 
him living, should honor him dead. 

‘*In profound respect for his memory, I request that you 
direct the general offices and shops in Chicago to be closed 
on Wednesday next, from 9:30 a. m. until 1 p.m., that all 
who desire may have an opportunity to attend, his funeral. 


Yours respectfully, Gro. L. DuNLAP, Gen. Man.” 
‘* OFFICE OF THE GENERAL SUPERINTENDENT, 


Cutcaao, Feb. 27, 1871. f Ss 
‘In accordance with the above announcement of the Gen- 
e:al Manager, notice is hereby given that all the Chicago 
shops of the company, and the general offices, will be closed 
on Wednesday, from 9:30 o’clock a. m. to 1 o’clock p. m. 
* Jno. C. GAULT, 
** General Superintendent.”’ 





Chicago & Alton. 

This company has taken a perpetual lease of the Louisiana 
& Roadhouse Branch, which has been constructed in the 
name of the St Louis, Jacksonville & Chicago Railroad Com- 
pany, whose main line forms the Jacksonville Division of 





the Chicago & Alton road. 
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Editorial Announcements. 





Jerrespondence.— We cordially invite the co-operation of the 
Railroad Public in affording us the material for a thorough 
and worthy Railroad paper. Railroad news, annual reports, 
notices of appointments, resignations, etc., and information 
concerning improvements will be gratefully received. We make 
it our business to inform the public concerning the progress of 
new lines, and are always glad t» receive news of them. 


Inventions.— Those who wish to make their inventions known to 
railroad men can have them fully described in the RAILROAD 
GazeTtTE, if not previously published, FREE OF CHARGE. 
They are invited to send us drawings or models and specifica- 
tions. When engravings are necessary the inventor is expected 

* to furnish his own engravings or to pay for them, 


irtiotes.— We desire articles relating to railroads, and, if 
acceptable, will pay liberally for them. Articles concerning 
railroad management, engineering, rolling stock and machinery, 
by men practically acquainted with these subjects, are especially 
desired. 


Engineering and Mechanics.—Mr. M. N. Forney, Mechan- 
ical Dngineer, whose office isat Room 7, No. 72 Broadway, New 
York, has been engaged as Associate Editor of this journal in 


charge of these departments. He is also authorized to act as 
our agent, 





Removal. —The office of the RAILROAD GAZETTE is removed to 
Nos. 110 and 112 Madison Street. 


tay" Our Prospectus and Business Notices will be found 
on the last page. 








PAUL BROTHERS’ LETTER. 


Messrs. Paul Brothers say, very truly, in their letter 
which we published last week, that “ the main question 
“under discussion is involved in the weight of cars.” 
In their next sentence they say, however, what is not 
so true, viz., that we “claim that on branch lines of 
“the ordinary gauge the weight of cars can be reduced 
“to the same proportion of dead to paying weight as is 
“now used on the narrow gauge.” What we have 
maintained is, that the amount of dead to paying 
weight is not in proportion to the distance between the rails; 
on the contrary, we say that up to 5 ft. the gauge has a 
very slight influence on the proportion of dead to pay- 
ing load. In view of this statement, we desire to make 
the following offer to Messrs. Paul Brothers: If they 
will say how much less a car will weigh to carry 4 tons 
of coal on a 8 ft. gauge than one of the same strength 
and capacity for a 4 ft. 81¢ in. road, and will furnish us 
with a drawing and engraving of it, we will publish it, 
and will then furnish our readers with an illustration 
of a car for a wider gauge from which they can judge 
of the difference in the dead weight. We will only 
stipulate that the drawings—if not the engravings—of 
each car shall be sufficiently accurate and in detail that 
an intelligent draftsman can calculate the weight of 
each from the drawings. What we wish to maintain 
is, that the weight of the 4 ft. 81¢ in. car will not exceed 
that for the 3 ft. gauge 15 per cent., if they are both of 
the same strength and capacity, and that the total 
weight of the wide-gauge car, including its load, will 





not be increased more than 6 per cent. Practically, this 
difference would be almost inappreciable in its effects 
upon the rails. 

The weight of the cars is the main question at issue. 
If our 4 ft. 814g in. cars can be nearly of the same 
weight as theirs, the rails need be very little if any 
heavier for a narrow than fora 4 ft. 814 in. gauge, pro- 
vided that the same class of rolling stock is used on each. 

The same is true of bridges and all the other items of 
cost in which they claim so great asaving. The reason 
which is urged with so much persistance for building 
narrow-gauge roads is their cheapness, and the cause 
assigned for this decrease in cost is the lightness of 
their rolling stock. If, as we believe, rolling stock for 
a4 ft. 814g in. gauge road can be built of the same 
strength very nearly as light as for a3 ft. gauge, then 
the argument in favor of the latter has no force. It 
does not matter whether we can run our light rolling 
stock among heavy cars or not. A light wide road is 
no worse off in that respect than a light narrow road. 
Although it might not be safe to send light cars “ sand” 
wiched ” between heavy cars from Akron to Cleveland, 
yet what is there to prevent sending the cars without 
“sandwiching ?” A patient once called to see the cele- 
brated Dr. Abernethy and told him that when he raised 
his arm up so, he had the most violent pain in his left 
side. ‘“‘ What a fool you must be,” replied the doctor, 
“to raise your arm up so.” So if it would be unsafe to 
“sandwich” light cars, then it would be foolish to do 
it. If they cannot be sent between heavier cars, then 
send them in trains by themselves. We doubt, how- 
ever, whether it would be desirable to attempt to do 
through business on any of the main lines in cars with 
a capacity so limited as would be required on light 
roads. There is, however, this important point in fa- 
vor of the 4 ft. 844 in. gauge: when cars from the 
branch are needed on the main line, or vice versa, they 
can be run there; whereas, under no circumstances 
could this be done on a 8 foot gauge. 

The reason why a narrow-gauge might be preferable 
for atemporary road for excavating is that, ist, the 
road and cars must all be portable; 2d, the space in 
which such a road must be laid is often limited, as in a 
coal mine ; 3d, it is hardly ever desirable to use such 
a road for other cars, or other cars on such a road; 
4th, the cars are moved extremely slowly, so that their 
stability is no consideration. 

Our correspondent expresses some surprise that we 
should advocate light cars, because in a previous article 
we said that they must be made strong enough to bear 
the rough usage to which they are subjected. They 
and every one else must make them so sooner or later, 
whether the gauge is wide or narrow. Every pound’s 
weight added to the cars which is not necessary to 
give the required strength is not only useless but a 
positive evil; but our correspondent must also remem- 
ber that every pound /ess than is necessary will be fatal 
to their cars, if not to the passengers. If Messrs. 
Paul Bros. do not agree with usin thinking that cars 
must be made strong enough, then the only inference is 
that they propose building rolling stock which will not 
be strong enough. They may perhaps say that on a 3 
ft. gauge the rolling stock will not be subjected to as 
destructive handling as on a wide gauge. If so, the 
reason is not apparent. If they know of some way by 
which railroad employes can be made more careful, or 
have any secret by which they can make those who are 
reckless careful, no doubt numbers of railroad managers 
will await anxiously its revelation. What we have 
said and again repeat is, that cars should be made 
heavy enough to stand the usage to which they will be 
subjected, and this is just what we think they would 
not do, if some of the plans proposed for narrow- 
gauge rolling stock were carried out. We are quite 
ready, however, to grant that the rolling stock of a 
road equipped exclusively with light cars and engines, 
would not be subjected to as severe strain as heavier 
rolling stock is; but this is an advantage attributable 
to the capacity and weight of the cars, and not to the 
width of the gauge. 





EXAMINING AND LICENSING ENGINEERS. 


The proposition that the State should provide for the 
protection of civil engineers, made by Mr. T. J. Nicholl 
in our colums a few weeks ago, has elicited considera- 
ble discussion in our own columns and in other tech- 
nical journals. Educated and scientific engineers, 
especially when they are beginning the practice of 
their profession, are often disgusted to find that they 
must compete with a class of men who have learned 
the use of the transit and level, perhaps, and on the 
strength of these accomplishments call themselves en- 
gineers, and, moreover, often obtain employment in 
positions of some importance in competition with the 








well qualified engineer. It is not at all pleasant to 





have to acknowledge these men as engineers at all, and 
it is very provoking to see them take the places which 
better men would be glad to fill. 

It is doubtless true that these quack engineers, like 
all other quacks, attain their success because their 
patrons are not able to distinguish between the 
capable and incapable members of the profession ; 
therefore it is natural that qualified engineers should 
seek earnestly for some method by which their qualifi- 
cations should be made known, as are the physician’s by 
his diploma, the lawyer’s by his admission to the bar, the 
clergyman’s by his ordination or license to preach by 
the recognized authority of his church. This, we take 
it, is the thing chiefly aimed at by those who recommend 
State legislation on the subject. 

But if it is proposed to prohibit the employment of 
engineers who have not passed a State examination, we 
shall havea great many hard question to solve im- 
mediately. What is an engineer, and what are engineer- 
ing works? The township pathmaster has various 
bridges and viaducts to construct on the highways, 
rarely more than a few feet long. We would not re- 
quire him to employ a licensed engineer, and we should 
not forbid him to take the advice of the neighbor who 
has had experience. The whole current of public 
opinion and practice, moreover, is against such 
restrictions, and a law which should forbid the 
employment of any one whomsoever as the engineer 
to superintend the construction of a private work 
would probably be ignored and evaded. It would be 
easier to make regulations applicable to public works, 
doubtless, and in many respects it would be desirable. 

But we imagine that most engineers wish rather for 
some means to demonstrate their capacity than for the 
removal of competitors, educated or uneducated. “A 
fair field and no favor,” as a correspondent says in 
another column, is all they ask; but they— 
the younger ones at least—wish that some 
pains should be taken to make the field fair. 
It is not impossible that the engineers themselves 
can do more than the State itself to protect themselves 
and the community from pretenders and incompetents. 
Their opinion of a man, publicly expressed, will have 
more weight with the public than any other possibly 
could. If engineers were organized, and a suitable ex- 
amination were required of all members of their organ- 
ization, and if engineers should recognize only such as 
had passed their examination as members of the pro- 
fession, the public would be likely to recognize their 
verdict. Such an organization might have several dif- 
ferent degrees, but the first would, doubtless, be the 
most important, for when a man has proved by long 
service or important works that he is a capable engi- 
neer, these are his all-sufficient recommendations. 

Doubtless there would be difficulties in such a plan, 
the first of which would be to secure the general co- 
operation of the engineers ; but there are difficulties in 
the way of any plan, and it is improvement rather 
than perfection that we would expect to secure. 








THE PENNSYLVANIA REPORT. 


The Pennsylvania Railroad by itself is by no means 
a great road, as far as length is concerned, though a 
very important’ one. The company is the most powerful 
of American corporations—perhaps we might omit the 
limiting word ‘‘ American ”—because of the number 
and importance of the properties which it leases and 
manages, rather than because of the value of what it 
owns outright. It is like a farmer who owns a thousand 
acres of land and rents and work all the farms in three 
or four counties around, and is therefore a great farmer 
rather than a great land-owner. The Pennsylvania 
Railroad Company is a great railroad manager rather 
than a great owner of railroads, though the lines which 
it controls by holding a majority of their shares, or 
through the interest of its leading stockholders and of- 
ficers, would pretty well supply more than one State. 

In the report which we publish in _ this 
number three separate accounts are given: one 
for the Pennsylvania Railroad, one for the Phi- 
ladelphia & Erie, and one for the Pittsburgh, 
Fort Wayne & Chicago, the two latter being leased 
lines. But the former includes many shorter leased 
lines. The property absolutely owned by the company 
is composed of the main line between Philadelphia and 
Pittsburgh, 355 miles (with double track), and five 
branches, amounting altogether to 361g miles, so that 
the total mileage of the road is 391144 miles. But be- 
sides the two great railroads reported separately, it 
leases and operates seven branch lines in Pennsylvania 
varying in length from three to 64 miles, and measuring 
altogether just 200 miles ; so the total length of line ac- 
counted for in the report headed ‘“ Pennsylvania Rail- 
road” is 5911¢ miles, 355 miles of whichis main line and 
236 miles branch lines. This, then, is the mileage on 
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which was earned seventeen and a half millions in 1870. 
This is at the rate of $29,648 per mile, unequaled, we 
believe, on any other considerable system of roads in 
Awerica, the New York Central & Hudson River, ac- 
cording to its late report to the State Engineer and 
Surveyor of New York, having earned $26,560 per mile 
on 842 miles of road, 5164¢ of which may reasonably be 
called ‘ main line.” 


Now considering that for about one-half of 1870 
rates on both freights and passengers were exception- 
ally low, and much of the time absurdly low, this is 
certainly a very remarkable return. 

Compared with the previous year, it shows an in- 
crease in receipts of about $280,000, which is but a 
trifle more than 1144 per cent.; but the increase of 
business was much greater, the number of passengers 
carried being 3 per cent. more, and the number of tons 
of freight about 714 per cent. more than in 1869. A 
corresponding increase in receipts would have 
amounted to about $1,065,000, and would have been 
$960,000 for freight alone, in which there was a de- 
crease of about $140,000. 


But it is evident that the Pennsylvania Railroad has 
reached that position when an increase in net earnings 
is not particularly desirable, all parties interested 
being munificently rewarded for their investments and 
the property at the same time constantly improving in 
excellence and value. 

Besides the two 5 per cent. dividends paid last year, 
the company has considerably decreased the funded 
debt, substituted iron for wooden bridges, laid a con- 
siderable quantity of steel rails on its track, done much 
towards improving the eastern part of its line by 
straightening it, saving several miles between Phila- 
delphia and Harrisburg, enlarged its shops and in- 
creased its rolling stock. 

The Philadelphia & Erie road makes no such favora- 
ble exhibit. The 290 miles of this road earned the very 
handsome sum of $3,144,000, and this is nearly $11,000 
per mile, which is nearly as much as any of our West- 
ern railroads, paying 10 per cent. dividends, make ; but 
the operating expenses amount to 82 per cent. of the 
earnings, and the business is chiefly a through and mineral 
traffic, which command low rates, and it has to compete 
directly with the Erie Railway, which last year kept the 
rates extravagantly low a large part of the year. It is 
easier, of course, to make large net earnings from $3,- 
000,000 received from a light business, at high rates, 
than from the same amount earned by a heavy busi- 
ness at low rates, because operating expenses must be 
in some proportion to the bulk of the traffic, and it 
costs more to do the heavy than the light business. But 
though the report does not say so, the Philadelphia & 
Erie road is likely to bea profitable property very 
soon, for aside from the material increase of business, 
it has connections with Duluth, the Northern Pacific 
and the Lake Superior & Mississippi roads, which prom- 
ise to give it the largest part of the traffic to the Atlan- 
tic from that place and those lines. The earnings of the 
road in 1870 were about $178,000 less than in 1869, 
though there was an increase of 24 per cent. in the 
amount of freight carried, which, at the rates of the 
previous year, would have given an increase of $600,- 
000 in receipts. 

Not the least interesting part of the report is that re- 
lating to the Pittsburgh, Fort Wayne & Chicago Rail- 
way, which in the year 1870 earned $8,118,595, or $16,- 
878 per mile, has been operated for less than 54 per 
cent., has paid the rental of 12 per cent. on the original 
capital stock, and left a profit to the Pennsylvania 
Company of more than a million, and all this when, as 
we supposed, for a large part of the year passengers 
were carried at the lowest rates known, freight at non- 
paying rates, and when, moreover, the fastest trains 
ever known in America made the cost of passenger 
transportation unusually costly! With this report be- 
fore us there seems to bea plain case in favor of fast 
trains and low rates. We cannot compare these earn- 
ings with those of 1869, as the Pennsylvania Company 
reported for but six months of that year, and the 
Fort Wayne Company reported for the whole of the 
year ending June 30, 1869. During the last named 
year, however, the earnings were a little greater than 
those reported for 1870 ; and the last half-year of 1869 
(the best half of the year, however,) were about $87,000 
greater than half the earnings of 1870. But there has 
been a material decrease in operating expenses, which 
were nearly 64 per cent. in the last half of 1869 and but 
54 per cent. in 1870. The state of things on this line 
should, it seems, suit all parties concerned. The les- 
sors certainly should be satisfied with their generous 
rental, amounting to 12 per cent. on the stock held at 
the time of the lease ; the patrons of the road should 
congratulate themselves that they have paid it less than 
before while it has done for them much more than be- 





fore ; and finally the lessees must feel very good over 
their million of clear profit. 

Not the least satisfactory of the company’s leased 
lines in its results is the Erie & Pittsburgh Railroad, 
which with 84 miles of road earned in ten months of 
1870 $870,859, while its expenses were but 44 per cent. 
and the rental $258,875, so that a profit of $228,576 re- 
mained—about eight-ninths of the gross rental—which 
is certainly a very good profit, sufficient, we may say, 
to pay 23 per cent. upon all the Erie & Pittsburgh stock, 
which in the seven years previous has never paid any 
dividend. 

The report announces the transfer of the lines west 
of Pittsburgh on the first of this month to the new cor- 
poration, the “Pennsylvania Company,” (not the 
“ Pennsylvania Railroad Bureau,” as the telegraph re- 
ported it lately), “with a view to give greater simplici- 
“ city and efficiency to this large Western interest.” 

The Pennsylvania Railroad Company is to have $8,- 
000,000 of preferred stock in this company, and the re- 
mainder of the capital will be not more than $4,000,000 
of common stock. The report promises 6 per cent. 
dividends on the preferred stock of this company after 


1871. 
So numerous are the interests of this company trea ted 


in this report that we are unable to touch upon any 
except the most important; for the rest we refer the 
reader to the report itself. 





John B. Turner. 





The Hon. John B. Turner of this city died very sud- 
denly on Sunday morning last, at his home on the 
North Side. 

Capt. Turner was born in 1799, in Saratoga County, 
New York. Owing little to the favors of fortune, his 
chief inheritance was a vigorous constitution and a 
sound understanding, which was early disciplined and 
strengthened in the school of active life. In his earlier 
years he was engaged as a contractor in the construc- 
tion of the Erie Canal, the Rensselaer & Saratoga 
Railroad, and other public works in the State of New 
York. Removing to Illinois in 1842, he first settled at 
Blue Island, but soon established his permanent home 
in Chicago. He early became interested in the Galena 
—the pioneer railroad of Chicago—and was its Pres- 
ident and active manager for many years during the 
period .of its construction and greatest prosperity. 
Upon its consolidation with the Northwestern Railway 
in 1864, Captain Turner resumed his active connection 
with the road, and has since been a member of the 
Managing Committee of the latter company. He has 
held numerous other positions of trust and honor, was 
one of the Board of Commissioners by whom the 
Chicago Water Works were originally undertaken, and 
at the time of his death was a member of the Lincoln 
Park Commission. 

The rule of “mens sana in corpore sano” had no 
more apt illustration than Capt. Turner. The vigorous, 
hearty physique was a true index of the healthful and 
active miad. Patient under difficulties, ready in emer- 
gencies, prudent in counsel, energetic in affairs, delib- 
erate in judgment, firm in action, all his faculties were 
in equipoise, balancing and strengthening oe another. 

In public affairs and in his connection with the rail- 
road interests of the Northwest, Captain Turner ranks 
among the foremost of those men, few in number, 
whose public spirit, energy and prescient sagacity laid, 
a quarter of a century ago, the broad and sure foundation 
of Chicago’s commercial prosperity, whose small begin- 
nings have already yielded their thousand fold. In recent 
conversations with Captain Turner, whose memory 
was unusually retentive and exact, we have especially 
noted the boldness and forethought which, in those 
early days, while yet the Galena road was struggling 
toward Freeport, had already devised for it a system of 
railroads covering the Northwest and reaching through 
the wilds of Iowa to touch the almost terra incognita of 
the “ Missouri Slope.” The original line of the Burling- 
ton road was included in the plan and was commenced 
under Captain Turner’s management. 

In public and private affairs Captain Turner was 
thoroughly upright and clear-headed, and signally scru- 
pulous and exact in the performance of all duties and 
trusts. In manner he was a true gentleman, gentle, 
modest, cordial and straightforward. Age was with him 
not a season of decay and infirmity, but rather of 
ripening. Though of late years retired from active 
business, he continued to the last hale and vigorous, en- 
joying all of life, a keen observer, full of interest in the 
events of the day, traveling extensively and frequently, 
and “ roughing it” on occasion,in the camp or on the 
road, with the zest of a boy. 

His death was one befitting such a life. In the full- 
ness of time he “fell asleep,” and without a pain, a 
doubt or a fear his brave and honest soul passed the 


New Mississippi River Traffic. 





A large part of the rails used in the Mississippi Val- 
ley are now imported by way of New Orleans, coming 
up the Mississippi in steamboats or barges. Freights 
from Liverpool to New Orleans are usually very low, 
as vessels carrying cotton from New Orleans cannot 
easily get cargoes back, and not infrequently are com- 
pelled to return in ballast. Once at New Orleans, the 
distances to all points on that river and west of it (di- 
rect) are less than the distances from New York, and 
river rates are naturally less than rails rate. The Mis- 
sissipi Valley Transportation Company has recently 
completed a contract for the transportation of 20,000 
tons of rails in barges from New Orleans up the river, 
and has just taken another to transport 30,000 tons. 

Another new feature in the Mississippi River trafiic is 
the transportation of pigiron from the furnaces at Grand 
Tower (on the Mississippi between St. Louis and 
Cairo) to New Orleans on the way to Philadelphia! It 
is to be mixed with Scotch pig there, rolled into rails, 
and then shipped back to Missouri to be used. 





Short Cut to Lake Superior. 


In the last annual report of Prof. Alexander Win- 
chell, State Geologist of Michigan, he makes the follow- 
ing statement: 

“In connection with post-tertiary phenomena, I have 
to call your attention to the discovery of an ancient out- 
let of Lake Superior, through the valley of the Au 
Train and Whitefish rivers, into Little Bay de Nocquet 
and Green Bay of Lake Michigan. A deep and bluff- 
lined valley, mostly with a limestone bottom, extends 
across the interval between Lake Superior and Little 
Bay de Nocquet, and the summit elevation between the 
two lakes is inconsiderable. It may easily be that this 
elevation is such as to justify the project of a ship canal 
across the divide, with the view of shortening the voy- 
age between the ports on Lake Superior and those on 
Lake Michigan. The Au Train River, from its mouth 
for the distance of ten miles, has a current of four miles 
an hour. The stream is thirty to seventy-five feet in 
width, and one and a half to four feet in depth. Ten 
miles up it becomes walled in between cliffs of sand- 
stone, and here is a fall of forty feet. Two miles above 
this is another fall of ninety-five feet from the summit 
level of the divide between the two lakes. The facili- 
ties for lockage are such that I think the State should 
at least place itself in possession of official information 
respecting this route; and I should be glad to be in- 
structed to incur the moderate expense of running a 
line of levels over it from lake to lake.” 

The distance from the mouth of the Au Train to the 
head of Little Bay de Nocquet (which is a projection 
northward from the north end of Green Bay) the dis- 
tance is only about thirty-five miles, and a canal across 
the peninsula at this place would open a direct route 
for vessels from Chicago nearly due north to Lake 
Superior. The northern end of the canal would be 
about twenty-five miles east of Marquette, and theWis 
tance between Chicago and that place, and all other 
points on Lake Superior west of it, would be 300 or 
350 miles less than by way of Mackinaw and the Ste. 
Marie Canal. Probably, too, the cost of a passage 
through the proposed canal would be no more than for 
a passage through the Ste. Marie Canal. The construc- 
tion of the Northern Pacific Railroad, and the pros- 
pective increase of business at the head of Lake Supe- 
rior, make it especially desirable that a better and 
shorter route be opened between Lake Superior and 
Lake Michigan, and if the State of Michigan will not 
make the necessary surveys of the route, Chicago and 
Milwaukee can well afford to do so. 





The Fuller Freight Bill. 


The following is the text of Mr. Fuller’s freight bill, 
as it passed to a third reading in the Senate by a unani- 
mous vote. It will doubtless pass the House also : 


The bill is entitled, “A bill for an act to prevent 
unjust discriminations and extortions in the rates to 
be charged by the different railroads in this State for 
the transportation of freight on said roads.” 

Section 1. Be it enacted by the People of the State of Illinois, 
represent d in the General Assembly, That no railroad corpora- 
tion organized or doing business in this State, now in force 
or which may be hereafter enacted, shall charge or collect 
for the transportation of goods, merchandise or property, on 
its said road, for any distance, the same nor any larger or 
greater amount, as toll or compensation, than is at the same 
time charged or collected for the transportation of similar 
quantities of the same class of goods, merchandise or prop- 
erty over a greater distance upon the same road, nor shall such 
corporation charge different rates for receiving, handling or de- 
livery, freight at different points on its road, or roads connected 
therewith, which it has a right to use. Nor shal) any such 
railroad corporation charge or collect for the transportation 
of goods, merchandise or property, over any portion of its 
road, a greater amount as toll or compensation than shall be 
charged or collected by it for the transportation of similar 
quantities of the same class of goods, merchandise or prop- 
erty, over any other portion of its road of equal distance. 
And all such rules, regulations or by-laws of any such rail- 
road corporation as fix, prescribe or establish any greater toll 
or compensation than is hereinbefore prescribed, are hereby 
declared to be void. 

Sec. 2. The term “railroad corporation ”’ contained in this 
act, shall be deemed and taken to mean all corporations, 
companies or individuals now owning or operating, or which 











gates that open on the life beyond. 


may hereafter own or operate any railroad in this State. 
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Sxc. 3. No railroad corporation shall increase its rates of 
toll or compensation to be charged for the transportation, 
receipt, handling or delivery of any property from any point 
on its line of road, to any other point on its line of road, by 
reason of any decrease in its rates which may be 
required to be made under the first seetion of this act ; nor 
shall the rate of toll or compensation on any day hereafter, 
charged or collected for the transportation, receipt, handlin 
or delivery of any property from any point on its line of roa 
to any other point on its line of road, be greater or more 
than that charged or collected on the same day and month 
in the year one thousand eight hundred and seventy, for the 
transportation, receipt, handling or delivery of similar quan- 
tities of the same class of property over the same part or 
portion of said road. Whenever any railroad corporation as 
lessee or otherwise shall operate any other railroad or con- 
nection with its own road, the provisions of this act as to 
charges for carrying freight shall apply to such other road so 
operated, in like manner as if the same was a part of the 
line of road owned by the corporation operating the same, 
and for such er ny all lines of railroad operated by the 
same company shall be considered as one and the same 
road. 

Sec. 4. Any railroad corporation which shall fix, demand, 
take or receive from any person or persons, any greater toll 
or compensation for the transportation, receipt, handling or 
delivery of goods or merchandise, in violation of the pro- 
visions of this act, shall forfeit and pay for any such offense, 
any sum not exceeding one thousand dollars, and costs of 
suit, including a reasonable attorney’s fee, to be taxed 
by any court where the same is heard by — or 
otherwise to be recovered in an action of debt by 
the party aggrieved, in any court having jurisdiction thereof. 
And any officer, agent or employe of any such railroad cor- 
poration, who shall knowingly and willfully violate the pro- 
visions of this act, shall be liable to the penalties prescribed 
in this section. 

Sec. 5. Any willful violation of any of the provisions of this 
act, on the part of any railroad corporation, shall be deemed 
and taken a forfeiture of its franchises ; and such corporation 
so offending may be proceeded against by the State’s Attor- 
ney in any circuit or county through or into which its road 
may run, by scire facias, or upon information in the nature of 
a quo warranto to judgment of ouster and final execution. 











Pennsylvania Railroad Company’s Twenty-fourth 
Annual Report. 


OFFICE OF THE PENNSYLVANIA RAILROAD COMPANY, | 
PHILADELPHIA, February 18, 1871. 


To the Shareholders of the Pennsylvania Railroad Company: 
Your directors have the pleasure to submit to you a 
very satisfactory report of the results of the business 
of the company for the past year. During that period 
the operations of the company have been very exten- 
sive, and have been attended with gratifying success. 
THE EARNINGS 
Of your main line and branches were : 











From passengers........ stad Sail Go tet $3,595,371 20 
From emigrant passengers............... 162,671 92 
PRO Css thik cnet khetccnesccainccen 146,743 45 
From express matter...........0..eeeeee 310,785 78 
From general freights.................+. 12,793,160 47 
From miscellaneous sources............. 522,974 
——-———_ $17,531,706 82 
EXPENSES. 
For conducting transportation.......... $3, 62,084 60 
DOP BTROTITO BOWE eos cin csecccccscccece os 3,240.606 69 
For maintenance of cars.... 1,136,945 17 
For maintenance of road. 058,685 78 
For general expenses...............++4- 211,762 82 
— 11,260,085 15 
Leaving net earnings for 1870 of.................. $6,271,621 67 


The total amount of revenues compared with last 
year is: 
Ms CSnkecdbons ceneesacUueeesctcackhscbeed 1eckebaee wes $17,53',706 32 
17,250,811 73 








NR, 55555 sic diocsancanckenshonsinseceueene $280,895 09 
Changes in the sources of revenue are shown below : 
Increase in first class passengers ........ $95 300 14 
ed CI dace kddiccsccscencons q 
ws SR ccsdicesbedeeeessrns 
= express matter. 
bis miscellaneous sources......... 257,572 59 
a $420,891 5) 
SRE Is oo esis oa Sanda scdsmcncsecccosanes 139,496 41 
Increase, as above stated .................... $280, 95 U9 


The only item of income that shows a decrease is 
from freights, and this has occurred under an increased 
tonnage of 401,060 tons, and is mainly accounted for by 
the reduction of freight charges—without any legiti- 
mate object—during the past summer and autumn, by 
the New York lines, to a point much below the cost of 
transportation. 

The gross revenues for 1870 are equal to $48,971.25 
per mile for the main line of railroad. 

The whole number of passengers carried in 1869 was 
4,229,363, and in 1870, 4,352,769, an increase of 123,406, 
or nearly 3 percent. The average distance traveled 
by each passenger was 34 65-100 miles, being 43-100 of a 
mile greater than in 1869. 

The number of tons of freight moved (including 376,- 
650 tons of fuel and other material transported for the 
company) was 5,804,051, embracing 2,550,389 tons of 
coal. It was, last year, 5,402,991 tons. 


The number of tons moved over this railroad during 
the year was 1,614,287, against 1,302,041 tons in 1869. 
The average charge made per ton per mile on freights 
was 1 290-1000 cents, which is within 304-1000 
cents of the actual cost of its transportation. 
The road passes through a sparsely populated 
region and meets the direct competion of the Erie 
Railway, the rates upon which have not for many years 
been adjusted with a view to dividends to its share- 
holders. 

The r. venues of the lines operated by this company 
and the amounts paid for their working expenses, in- 
terest and dividends, are as follows : 

From the Pennsylvania Railroad and branches........ $17,531,706 82 
From the Pittsburgh, Ft. Wayne & Chicago Railway.. 8,118,595 60 
From the Erie & Pittsburgh Railway (10 months). 870.859 23 
From the Philadelphia & Erie Railway............ 3,144,044 71 


$29,665,206 36 
And the expenses of operating these lines were : 


Pennsylvania Railroad................... $11,260,085 15 
Pittsburgh, Ft. Wayne & Chicago Rail- 










way, including rent, etc... ............ 7,052,011 95 
Erie & Pittsburgh Ralway, including rent, 
Ge Io oon 000005 66s cng ogneue 642,281 76 


Philadelphia & Erie Railroad (including 
$566,316.29 net earnings, paid to that 
NS RE PR ORT rere 8,144 044 71 

The loss upon advances to the Columbus, 

Chicago & Indiana Central Railway 
Company, to meet its floating debt, etc., 
and on the operations of the lease of 
the said company for 1870, amount, 
under an agreement and settlement 
MND BOI, GOs vc icc ccnsvvcsuscadess 1,166,892 94 

~$23,26°,317 51 

Leaving the net profits of the year 18°0 upon all the 
Operations Of CHS COMPANY... 0626 ccecssccccssccssese $6,399,888 85 

From which deduct dividends declared in 

— and November (each 5 per cent.) 

with the taxes paid thereon............ $3,45°,357 50 

Balance to debt of interest account and 
the amount allowed discount on sale of 








Dias... .-< geasancttaunsieanieesves 1,799,161 38 
Due for the lease of the Harrisburg & 
| ee” err errr 194,821 89 


Annual payment to the State of Pennsyl- 
vania on account of interest and prin- 
cipal due upon the purchase of her works 
between Pittsburgh and Philadelphia... 460,000 00 
849.330 77 


Leaving a balance of credit to profit and loss of........ $550,548 08 


It will be noticed that this balance is the result of the 
business of the year, without bringing forward a similar 
surplus in 1869 amounting to $463,533, and after charg- 
ing to expense account the additional cost of substitut- 
ing iron bridges on the main line of your road for those 
originally constructed of wood; the change of steel for 
iron rails; the cost of the straightening of the old 
Philadelphia & Columbia Railway, purchased of the 
State, and the extension of the shops at Altoona, 
neither of which items of expenditures will add to the 
productive capacity of your railroad, but they may 
prevent serious interruptions to your traffic, and in 
time materially reduce the cost of operating the line 

The operation of the Pittsburgh, Fort Wayne & 
Chicago Railway continue to show the favorable re- 
sults confidently anticipated at the time the lease was 
made. 

The earnings during the year 187) were.......... Len sonen $°,118,595 60 
And the operating CXPONSOS.......2.ccccccccscccccccccces 4,371,987 53 





ION onc ciate concagncnccnccesn0ss spesdaasssenene $3,746,608 07 
The annual rent, with interest on the bonds of the com- 

pany, expenses of maintaining the organization, an- 

nual contribution to the sinking fund, etc., etc., 

SED BIN. covichoccevences Suaaeeede  Bkehawents $2,680,024 42 
Showing the surplus of the lease to be.................. 1,066,583 65 
The earnings of the Erie & Pittsburgh Railroad from 

March 1 to December 31, 1870—10 months—(operated 

under the General Manager of the Pittsburgh, Fort 


Wayne & Chicago Railway), were......... $870,859 23 
And expenses for the same period were...... 883,425 76 
ea eiuaee:” Sines nae $487,433 47 


The interest on the bonds of the company, 
expenses of maintaining organization, etc., 
etc., during this period, amountedto. .. $258,875 00 


AG NE a sn s.c esac), a rbseesecceneenar $228,576 47 





Giving a profit on the leases of these two roads of ......$1,295,160 12 
The net revenues of the Pennsylvania Railroad Com- 
pany from investments in other lines, it is confidently 
expected, will, after 1871, yield an amount fully sufti- 
cient to meet the interest upon the whole mortgage in- 
debtedness of the company—a source of income which 
may be expected to continue and annually increase. 

It is not the intention of the directors that the mort- 
gage indebtedness of the company shall be increased 
beyond the thirty-five millions of dollars already au- 
thorized, as they consider that the other assets of the 
company, after exhausting this issue, will be ample to 
meet any enlargement of their works that may be re- 
quired to comply with the public demand for transpor- 
tation facilities. 

The value of the existing sinking fund, instituted for 
the payment of the existing second mortgage bonds, 








The average charge per net ton per mile upon freights, 
during the year, was 1 549-1000 cents, against 1 718-1000 
cents last year, and 1 9-10 the year previous; and, per 
passenger, 2 49-100 cents per mile, against 2 51-100 cents 
last year, or an average decrease in freight charges of 
9 8-1) per cent., and in passenger charges of 8-10 of one 
per cent. per mile. 

The uctual cost of operating your railroad, including 
branch lines, in 1870, was 59 15-100 per cent. of its re- 
ceipts. 

Earnings of the Philadelphia & Erie road in 1870, were: 


PROEE: DORROTIOI, 6 oe sc0s 6asnecnacceee 3 606,438 31 
WOE TION o60 css cccketeaceces sxeak 2,459,154 52 
From express matter........ ...-00. 33,111 45 
OU UI hacieis ches aacn dis rcndrsens 2 ,000 00 
From miscellaneous sources........... 23.9 93 


Total (nearly #11, 00 per mile of road).......... 
The operating expenses during the same period 
were: 


$3,144,044 71 








For conducting transportation.......... $712,179 28 
FOr MOTTO WOE neki cn sis bis ccd ee 36,926 56 
¥or maintenance of care ............... 260,710 23 
For maintenance of way................ 867,912 25 
—_— 2,577,728 42 
Showing a balance to credit of P. & E. R. R.......... 





$566,316 29 ' debentures and meet its other obligations, has been met, 


will not only be sufficient to cancel the bonds issued 
j}under it when due, but a balance will be left 
| which, if judiciously administered, will also pay off at 
| maturity not only the first mortgage bonds, but also 
those of the general mortgage; while the lien of the 
| State upon the Philadelphia & Columbia Railway is 
being paid off by the annual reduction of its principal, 
| in accordance with the act of Legislature, toan extent 
| which will extinguish it before its maturity. 
| From this summary the shareholders will notice that 
| the interest upon the mortgage debt of the company 
| after 1871 may be provided from interest upon install- 
| ments outside of your railroad, and that this debt may 
| be all canceled at maturity ky the existing sinking 
| fund, leaving the net earnings of your railroad, which 
| last year amounted to $6,271,621.67 (after meeting the 
| annual payment of $460,000 to the State) for the stock- 
| holders. 
| The Treasurer’s statement, annexed to this report 
| will exhibit the condition of the finances of the com- 
| pany at the close of the year. The discount allowed 
upon the large amount of general mortgage bonds sold 
| in this country and Europe, to take up the company’s 


as heretofore, by the net revenues of the company for 
1870, instead of charging this item, as is usual with 
other companies, to the cost of investment. 

To meet the demands upon the treasury during 1871, 
to complete the works in progress, that are deemed es- 
sential to protect the existing interests of the company, 
and pay the debentures, amounting to $1,109,224 falling 
due in July, the board proposes to give to each share 
holder the privilege of subscribing for one share of 
stock for every six that may be standing in his name 
upon the books of the company onthe 30th of April, 
at par. Under the terms of the general mortgage, there 
can be issued only one million one hundred and ninety- 
two thousand dollars of these bonds in addition to 
those already sold, until the debentures due in July 
are canceied and further payments are made upon the 
State debt and prior mortgages upon its line, when an 
additional issue equal to such reduction and payments 
may be made. The net revenues of the company in 
1870 were in excess of the amount required to meet 
dividends of 10 per cent. upon the proposed increase 
of capital, and there is no reason to expect less tavora- 
ble results in the future. To enable the company to 
provide for this distribution of stock, the directors ac- 
cepted the provisions of the general act of Assembly 
ot Pennsylvania, approved December 29, 1869, author- 
izing the increase of the capital of all railway com- 
panies 50 per cent. 

The directors, in their last annual report, referred to 
the motives which induced them to depart from their 
original policy in extending their direct control of rail- 
ways west of Pittsburgh. As this change has been 
made the subject of much public comment the board 
will be pardoned if they again briefly refer to it. 

In consequence of the failure of the mixed system: of 
canals and railroads of the Commonwealth of Penn- 
sylvania, and their connecting lines beyond Pittsburgh, 
to attract a reasonable share of the traffic between the 
East and the West, or successfully compete with the 
avenues built by New York, all the lines of railway 
that were first built in the West to reach the Atlantic 
market were directed towards Buffalo as the then best 
and cheapest route to the East, leaving to this company, 
if it entered the list of competitors for this distant traffic, 
to endeavor without delay to secure in its interest rail- 
way connections with the commercial centers of the 
West as feeders to your main line. Sensible of the 
prejudice against iarge corporations since the failure of 
the United States Bank, the policy of this company was 
first directed to the procuring of these connections by 
securing the organization of the independent railway 
companies, and their construction by such pecuniary 
assistance as was required to effect this necessary ob- 
ject under contracts for the mutual interchange of 
business. This course, it was confidently expected, 
would meet the objects desired without involving the 
company in the direct management of distant enter- 
prises. 

It, however, soon became evident, after securing such 
feeders, that their success in diverting the traffic of the 
West from the channels it had become accustomed to 
follow, stimulated the older rival interests to endeavor 
to overcome it by obtaining the control of such feeders 
with a view to embarrass our business and augment 
their own. The efforts proved nearly successful, and 
were only prevented by promptly meeting the exigency 
by securing the absolute control of these lines for this 
company. The board think that they would have been 
derelict in their duty if they had yielded to timid coun- 
sels and permitted this opportunity to secure their ob- 
ject to pass unnoticed. This coutrol was effected by 
the lease for nine hundred and ninety-nine years of the 
Columbus, Chicago & Indiana Central Railway, and of 
the Little Miami Railroad, through the Pittsburgh, 
Cincinnati & St. Louis Railway Company, which your 
company controls by the ownership of a large majority 
of its shares; and the direct lease of the Pittsburgh, 
Fort Wayne & Chicago, and the Erie & Pittsburgh 
Railways. Under the lease of the Pittsburgh, Fort 
Wayne & Chicago Railway this company became pos- 
sessed also of one half the shares of the Indianapolis 
& St. Louis Railway Company (between Indianapolis 
and Terre Haute), which had a lease of the old line be- 
tween Terre Haute, Alton and St. Louis. The Penn- 
sylvania Railroad Company had previously acquired a 
mujority of the shares of the new line between Terre 
Haute and St. Louis via Vandalia, thus completing our 
connections with St. Louis. 

Under the amended lease of the Columbus, Chicago 
&I diana Central Railway, this company felt morally 
bound to assume its obligations to the Indianapolis & 
Vincennes Railroad Company, of which it is now 
nearly the sole shareholder. This enterprise is at 
present unprofitable, but will ere long provea produc- 
tive work, and when extended into Cairo, the grading 
of which is in a great measure finished, it will soon be- 
come a line of national importance. 

It is not proposed nor is it desirable to manage these 
lines in a manner to divert traffic from its natural mar- 
kets or channels, but solely with a view to secure to 
this company its fair share of the business of the 
West, which it was found impossible otherwise to ob- 
tain. 

The result of the operation of all these lines for 1870 
shows a small profit, which, under judicious mnaage- 
ment, must annually increase. The net profits for 1871, 
it is confidently expected, will be very satisfactory. 

With a view to give greater simplicity and efficiency 
to the management of this large Western interest, and 
as far as practicable return to our former policy, a 
charter was obtained from the Commonwealth of Penn- 
sylvania, incorporating the ‘“‘ Pennsylvania Company,” 
to which all the interest above mentioned of the Penn- 
sylvania Railroad Company will be transferred on the 
first of March next, and $8,000,000 of the preferred cap- 
ital stock of the Pennsylvania Company received there- 
for, which amount covers fully all of our expenditures 
in this connection. The whole capital of the Pennsyl- 


vania Company will consist of $8,000,000 of preferred, 








and not exceeding $4,000,000 of common stock. All the 
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profits of the corporation during 1871, after meeting 
the obligations of the lines leased, are to be used by the 
managers in perfecting and equipping the railroads 
transferred to it. After 1871, the preferred shares of 
pn company will yield at least 6 per cent. on their par 
value. 

In addition to the interests of the company in the 
West to be transferred to the Pennsylvania Company, 
it still holds twenty-two thousand shares (a large ma- 
jority) of the stock of the Cleveland, Mount Vernon & 
Delaware Railroad Company—whose line is partly fin- 
ished, and the remainder in progress, under the judi- 
cious supervision of its President, Judge Hurd, .of 
Mount Vernon, Ohio. This interest was received with 
the lease of the Pittsburgh, Fort Wayne & Chicago 
Railway, and promises to become a profitable invest- 
ment ; also, one million and forty-nine thousand dollars 
of the bonds of the Newport & Cincinnati Railroad 
Bridge, now being erected to connect the Little Miami 
Railway with the Kentucky system of railroads; four 
millions four hundred and forty-six thousand dollars of 
the general mortgage bonds of the Pittsburgh, Cincin- 
nati & St. Louis Railway Company: one million seven 
seven hundred and _ sixty-six thousand dollars 
of the second mortgage bonds of the Terre Haute, Van- 
dalia & St. Louis Railway Company, and eight hundred 
and seven thousand dollars of the first mortgage bonds 
of the Cincinnati & Muskingum Valley Railroad Com- 
pany—the line of which is built from Zanesville to 
Morrow, 132 miles, and is being extended from Zanes- 
ville (16 miles) to Dresden, on the Pittsburgh, Cincin- 
nati & St. Louis Railway. The interest upon all these 
bonds (amounting to $8,068,000) will be duly met from 
the revenues of these works. 

This company also holds a majority of the shares of 
the stock of the Chartiers Railway Company, whose 
line between Pittsburgh and Washington is now ap- 
proaching completion, and must soon become a profita- 
ble investment. 

The liabilities of the Pennsylvania Railroad Com- 
pany in the West, as guarantors, arise wholly under the 
leases that it has made or guaranteed, and extend to four 
millions of dollars of the first mortgage bonds of the 
Grand Rapids & Indiana Railroad Company—as re- 
quired by the terms of the lease of the Pittsburgh, Fort 
Wayne & Chicago Railway. The Grand Rapids & In- 
diana Railroad Company, besides its railway, holds 
lands pledged for the payment of these bonds, valued 
at least at eight millions of dollars, and they cannot, 
therefore, reasonably become a charge upen this com- 
pany, even if the railway should prove unproductive— 
an expectation which is not justified by the revenues of 
that portion of the line already built; to the bonds of 
the Indianapolis & Vincennes Railroad Company, 
amounting to three millions one hundred and fifty 
thousand dollars upon 114 miles of road, which will 
doubtless earn, after 1872, ample revenues to meet its 
interest and provide for the principal when due; to the 
interest upon thirty-six millions seven hundred and 
twenty-four thousand and fifty-two dollars of the bonds 
of the Pittsburgh, Fort Wayne & Chicago Railway 
Company and the Erie & Pittsburgh Railroad Company, 


and to fifteen million eight hundred and twenty-one | 
thousand dollars of the bonds of the Columbus, Chicago | 


& Indiana Central Railway Company. These works, as 
a whole, now yield net revenues more than sufficient to 
meet the interest upon all of the obligations mentioned, 
while the operation of the sinking fund of the Pitts- 
burgh, Fort Wayne & Chicago Railway Company, the 
terms of which have been faithfully complied with, and 
the semi-annual amount due charged to running ex- 
penses, will pay off the whole of its mortgage indebted- 
ness, amounting to $13,563,000, before the bonds are 
due. 

From this general review of the interests of the com- 
pany in the West, it will be perceived that, while se- 
curing to the company and this city uninterrupted 
communication with the trade centers of that region on 
and east of the Mississippi River, the board has at the 
same time also invested the means required to secure 
that object, so that they will yield satisfactory direct 
returns to this company. 

The difficulties encountered by this company in se- 
curing harmonious railway connections with the 
West have also been met in its efforts to open commu- 
nications with the capital of the Union with which the 
Northern Central Railway and your road have formed 
the most direct route of travel to and from the North 
and Northwest. 

The Northern Central Railway Company fell for a 
time under the control of the Presidents of the Balti- 
more & Ohio and the Philadelphia & Reading Railroad 
companies, who represented interests adverse to those 
of this company, rendering the object we desire of n¢ 
easy accomplishment. During the monetary panicin Bal- 
timore, bowever, immediately after the election of Pres- 


ident Lincoln, the interest of the first-named party, and | 


many other shareholders in the Northern Central Com- 
pany, was thrown upon the market, and immediately 
taken up by this company. The remaining shares re- 
quired to make a majority of the stock of the company 
were purchased in London. This arrangement secured 
to the company a satisfactory connection with Balti- 
more; but to reach Washington the Baltimore & Ohio 
Railroad had still to be used. Every effort to obtain 
reasonable terms connecting our route with the national 
capital failed. Neither the sale of through tickets, the 
right to check through passenger baggage, or to run 
through trains, would be yielded, while the rates de- 
manded upon freight passing over this line were quite 
prohibitory. These disadvantages were submitted to 
until the Baltimore & Ohio Railroad Company deter- 
mined to extend a branch of their line to Pittsburgh, 
when further forbearance, it seemed, would be con- 


strued into weakness, and steps were at once taken, un- | 
der the auspices of the Northern Central Railway Com- 


pany, to build an independent line from Baltimore to 
the Potomac, at Washington. This road is now nearl 

ready for the rails, and will be immediately extended, 
by a tunnel under Baltimore, to the Northern Central 


Company’s depot, and thus open to the capital of the 
Union direct and uninterrupted communication with 
the North, Northwest and Northeast. 


The products of the anthracite coal fields and the 
white pine lumber regions of Pennsylvania, consumed 
in Washington and vicinity, that have heretofore been 
excluded from the Northern Central Railway by the 
exactions referred to, will, when this road is completed, 
furnish a large and increasing traffic to that line. To 
make this enterprise’ complete, arrangements have been 
made to extend the road across the Potomac, through 
Alexandria, to a junction with the Richmond, Fred- 
ericksburg & Potomac Railroad, northeast of Fred- 
ericksburg, thus forming a direct and continuous line of 
railway between all important points in the Southern 
Atlantic States with those of the North and East. 

On reaching the Richmond, Fredericksburg & Poto- 
mac Railway, however, we unexpectedly met the re- 
strictive policy which has heretofore governed most of 
the seaboard railroads south of New York, a policy 
which belongs to the past, and which we trust will soon 
be abandoncd as inconsistent with the interests of the 
public and permanent interests of the shareholders of 
that company, and traffic be permitted to reach its 
destination and market whenever it will leave margin 
of profit to the transporter. 

The privilege secured to the shareholders of the 
Harrisburg & ‘Lancaster Railroad Company, under the 
lease of their railroad to this company, to convert their 
shares at par into the shares of the Pennsylvania Rail- 
road Company, terminated on the twenty-ninth day of 
December last, leaving 7,056 shares, equal to $352,800 
of the capital stock of that company still in the hands 
of individuals, upon which semi-annual dividends of 
three and a half per cent. have been guaranteed by 
this company. 

The gradual alignment of the old Philadelphia & 
Columbia Railway is still in progress, and will be con- 
tinued until the whole line is brought to the standard 
of modern railroads. That portion of the line between 
this city and Steamboat Station, in Chester County, 
where the most numerous and abrupt curvatures were 
laid, will be rebuilt and ready for use by the autumn of 
1872. Grading upo. this and other portions of the 
main line at points best suited for the purpose has been 
commenced for a third track, to avoid the vexatious 
detensions that now occur in passing trains in the same 
direction, traveling a different rate of speed. 


There has not been much progress made by the Alle- 
gheny Valley Railroad Company toward the extension 
of its railroad (known as the “ Low Grade Railway”) 
to the Philadelphia & Erie Railroad, at Driftwood, ex- 
cept its relocation under the direction of John A. 
Wilson, Esq., Chief Engineer. His survey demonstrates 
the entire practicability of continuing a maximum 
gradient of eighteen feet per mile on straight linés 
from Columbia, Lancaster County, to near the summit 
of the Allegheny Mountains, and thence reaching the 
tunnel under the mountain by a short exceptional 
gradient of only thirty-six feet per mile, in favor of the 
heavy grades. The descent from the mountain to the 
Allegheny River is accomplished with a maximum 
gradient of sixteen feet per mile. We here havea line 
| crossing the rugged Allegheny Mountains at an extreme 
| elevation of only 1,440 feet above tidewater, with lower 
| gradients than are found necessary in passing the plains 
| of the Mississippi Valley. Upon such a line, when 
| completed, freights in large quantities may be moved 

at one cent per net ton per mile, with a sufficient mar- 
| gin of profit to the transporter. This rate must draw 
| to the line all the traffic south of the lakes, which now 
| seeks the New York Canal. 
| The main object in the organization of the Pennsyl- 
| vaina Railroad Company was to promote traffic be- 
| tween this city and the West. This object has been 
kept steadily in view, and is not inconsistent with the 
! best interest of the shareholders. It was confidently 
| expected on the completion of your railway that the 
| enterprise and capital of the citizens of Philadelphia 
would have been at once enlisted in marketing the pro- 
ducts brought to their doors, and the means furnished 
to distribute them to points of consumption. But it 
| soon became evident that this could not be depended 
| upon, and that our cars must pass to New York to 
‘meet purchasers of their contents or the business of 
| the company would become dwarfed to that of a second- 
| class railroad—a fate which the interests of the share- 
holders would not permit. 


| To remedy this difficulty this company, at an early 
| period, offered to join the citizens or corporate author- 
ties in establishing lines of steamers between this port 
| and Liverpool, but without eliciting any favorable re- 
sponse until the present time, when the required stock 
subscription to such a line has been made. The success 
| of the project now depends upon the purchase of one 
and a half millions of the bonds of the steamship com- 
pany guaranteed by this company. The board has 
| agreed to take a majority of the stock of this company 
not exceeding $400,000, and make this guarantee, and 
now submit their action for your approval. In the suc- 
cess of this enterprise the board has the fullest confi- 
| dence, and it may be stated that the delay that has oc- 
curred in the organization of the line is not without 
its compensating advantages, as it will enable the com- 
| pany to profit by the very great improvements that have 
been made within the last ten years in the construc- 
| tion of steamers and their machinery, which have ren- 
| dered almost obsolete steamships built previous to that 
date. 


Even with the aid of this line of steamships, the ton- 
nage capacity of your railway will be far in advance of 
the ability of this city to market, and the surplus must 
continue, as heretofore, to seek New York and other 
cities. In the adjustment of rates of freights from and 
to the West, the differences due to the shorter distances 
| to Philadelphia have always been maintained. This 
| discrimination, however, depends altogether upon the 
| action of your board for the time being ; but arrange- 
| ments may be made by the corporate authorities of 








Philadelphia by which these differences will be perma- 
nently adhered to. 

Your directors have had under consideration for 
some months the propriety of leasing the railways and 
canals of the joint companies between Philadelphia 
and New York, but have ‘not as yet come to a satisfac- 
tory conclusion in relation to this very important 
question. The principal object desired by this com- 
pany is to secure ample facilities for the accommoda- 
tion of the large traffic that we can send to Jersey City, 
and its prompt delivery at that point. These joint 
companies have been unable or unwilling to give us 
the facilities desired, and our business is consequently 
restricted in its development, and the terminal expenses 
unnecessarily increased. The effect of such a lease 
will not be detrimental to the interests of this city, as 
it is intended to maintain the discrimination in rates 
of traffic that has always existed in her favor, while its 
influence upon the prosperity of your company must be 
material if the lease is obtained upon satisfactory 
terms. The rate at present demanded is greater than 
the joint companies have derived from the net profits of 
their lines for some years. 

Your directors take much pleasure in wore tate, | 
their indebtedness to the General Superintendent of the 
Pennsylvania Railroad, A. J. Cassatt, Esq., and his 
assistants, for the freedom from serious accidents on 
the road during the year, and for the very satisfactory 
reductions that have been made in the cost of operating 
the line, notwithstanding the increase of its tonnage. 
They also mention with commendation the success of 
the General Superintendent, W. A. Baldwin, Esq., of 
the Philadelphia & Erie Railroad, in the management 
of his line under the extremely low rates that it has 
been compelled to accept during the year. 

To the General Manager of our leased lines beyond 
Pittsburgh, J. N. McCullough, Esq., we are especially 
indebted, for the very satisfactory profits that have 
been realized from the railways committed to his 
charge, under the low rates upon through freights that 
have prevailed during a larger portion of the last 
season. Respectfully submitted, 

By order of the Board, 
J. EpGar Tomson, President. 








Atchison & Nebraska Railroad. 





Mr. Firth, the Resident Engineer and Acting Superin- 
tendent, sends us the following clear description of the 
condition and prospect of this new railroad : 


“ Allow me to call your attention to the Atchison & 
Nebraska Railroad now in operation from Atchison to 
White Cloud, both in Kansas. The road now belongs 
to Mr. Joy’s system, and during the coming season will 
be extended up the Nemaha Valley, in Nebraska, to 
Humboldt. Iron has been laid to the State line, (38 
miles from Atchison), and after some six and a half 
miles of new road have been graded, the roadbed of the 
Burlington & Southwestern (yet unused) will be reached 
near Rulo, Neb. Iron has been laid upon that line be- 
tween Rulo and Falls City, Neb. (about 12 miles), and 
the grading completed as far as Humboldt. This road- 
bed will be used by the Atchison & Nebraska Railroad. 
The grading from Atchison to the State line was done 
by a company of Atchison men mainly, who, being un- 
able to fulfil their contract with the counties through 
which it passes, by putting iron upon the road, were 
fortunate enough to induce Mr. Joy to relieve them of 
the elephant. We began laying track late in September, 
and, owing to the very unusual amount of repairing of 
grading and bridging as well as delay of material and 
inclement weather, reached the Nebraska line Jan- 
uary 11. 

“Trains have been running regularly upon the road 
since January 1. The only connection north of Atchi- 
son at present is with the St. Joseph & Denver City 
Railroad, but this promises to be an important one on 
account of the Atchison & Nebraska furnishing a con- 
nection with St. Louis without crossing the Missouri 
River, and on account of the transfer boat at Atchison 
whereby loaded cars can be transferred between that 
road and its eastern connections. The temporary 
bridge at St. Joseph has proved rather expensive and 
not at all successful. The Atchison & Nebraska follows 
the Missouri bottom for 5 miles from Atchison, then 
cuts off the great bend of the river by St. Joseph and 
reaches its bank again at Iowa Point, 31 miles north of 
here; from that point to White Cloud it follows the 
bottom. The northern part of Kansas has been longer 
settled and more generally under cultivation than the 
southern, and the neighborhood of this road is gen- 
erally a good, well-settled farming country, which 
promises at no very late day a ey healthy local busi- 
ness. I send herewith a circular calling attention to 
the road and our new time table. The earnings of the 
road have not yet exceeded operating expenses, but this 
season, as you know, is the worst for a new enterprise 
to begin. The equipment of the road is good—Man- 
chester engines, freight cars from Michigan Car Com- 
pany ; the passenger coaches, it must be admitted, have 
done service on the Chicago, Burlington & Quincy.” 








Detroit & Milwaukee, 

The annual report for 1870 shows the gross earnings 
to be $1,421,122, being $194,495 less than in 1869, all of 
which is accounted for by losses at stations where com- 
peting roads cross the line, and compete with them for 
passengers and freight. The net earnings amounted 
to $503,233. All this is exclusive of the earnings of the 
steamer line between Grand Haven and Milwaukee, 
which is leased. The financial and general condition of 
the road is thought by the officers to be satisfactory. 


—The earnings of the Grand Trank Railway (1,377 
miles) for the week ending February 4 were : 
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WANTS. 


‘W ANTED—Purchasers for State or 
— to use Reece's Patent Lubri- 
cating Car eel. This wheel is so arranged that 
no dirt or water can get into the hub, and no oil 
can get out. Address, WM. R. REECE, mont, 
Schuylkill County, Pa. 
N ENGINEER experienced in rail- 
road location and construction will be open to 
an engagement about the 1st of April (or perhaps 
sooner) as Principal Assistant or Chief. both of 
which positions he has occupied. For further in- 
formation apply to the Edtior of this paper. 


WANTED—A position as Master Me- 
chanic by a manwho has had twenty years’ 

experience. References will be furnished upon ap- 

plication at the Rartroap Gazette office. 


A CIVIL ENGINEER wants an en- 
gagement—Railroad construction preferred 
—P. O. Box 1165, Rockford, Ill. 


A CIVIL ENGINEER who is thoroug- 

ly educated in his profession, has had experi- 
ence in field work for several years, and is espe- 
cially familiar with levelling and transit surveying, 
desires an engagement. Address TRANSIT, at the 
office of the RarLRoap Gazertre. 














AN ENGINEER, who has had nearly 
three years’ experience in the use of the instru- 
ments, in railroad location and construction, wants 
a situation as assistant, either in Railroad or Min- 
ing Engineering. Address ASSISTANT, Gazette 
Office. 


QUBSCRIBERS to the RamRoap Ga- 
\O verre who have preserved files from April 1 to 
Otober 1, 1870, may have this First Quarto Volume 
seont, at a charge of $1.50, by sending them to 
this office. 








WANTED —Every Railway Traveler 

in the United States and the Dominion of 
Canada wants every rome | oom * use the 
Thomas Safety Baggage eck. It in use on 
over sixty of the best managed roads in the coun- 
try and has been during the past three years, and 
not one piece of baggage to which this check has 
been attached has been lost or miscarried. Every 
railroad man Te whose road it is in use says: 

** We are fullu —— after @ thorough trial and 
practical use of the ‘ety Baggage Check 
that both for local and through business it has no 
equal. It te chenper, more satisfactory and better 
adanted to the business than any other check in use.” 

All information in reference to the Thomas 
Safety Baere e Check will be given by addressing 
G. F. THOMAS, editor Appleton’s Baliway Guide, 
90, 92 and 94 Grand Street, 


NEW & SAFE LAMPS 


— FOR — 
Railroad Cars, 
WITHOUT KEROSENE. 





ew York. 








WILLIAMS, PAGE & CO., Boston, manufac- 
turers of the well-known Kerosene Car Lamp, have 
— introduced to Railroads a new Lamp 
‘or the 


Mineral Sperm Oil, 
made by Downer & Co., the extensive and reliable 
oil manufacturers. 


Professor Chandler, of Columbia College, New 
York City, who has been engaged by the Board of 
Health to examine the different oils sold in that 
city, and Professor Silliman, of Yale College, both 
well known chemists, give their opinion that this 
oll is as safe as Sperm Oil. 

We make Car Lamps for this ofl with a strong 
brass case firmly attached to the car, and into 
which a strong giass or brass oil case sets, and to 
which it may be firmly secured so that it cannot 
fall in case of an accident to the cars. 

Car, Office, Station and Platform 
Lamps, and Oil by the Barrel, for sale by 


WILLIAMS, PAGE & CO., 
BOSTON, MASS. 


G2" Circulars, with full particulars, sent when 
requested. 


WOOD-WORKING 


MACHINERY. 


FOR THE MANUFACTURE 










—or— —VIzZ:— 
Sash & Doors, Planers, 
Furniture, Moulders 
Chairs, ? 
Shingles, Mortisers, 
Lath, Tenoners, 
Wheels, Shapers, 
pene, Band Saws, 
Felloes, &c, 

ALSO FOR Scroll Saws, 
Car Shops, Shafting, 
Pl’ning M’ls, : Bangers, 
Agricultural 
Shops &. Pulleys,fa&c. 


SUPERIOR TO ANY IN USE. 
Address 


J. A. PAY & 00., 


Cincinnati, Ohio. 
Ware Room, 183 Lake St., Chicago, Il. 





BAIRD & CO. Philadelphia, 


MANUFACTURERS OF 


Locomotive Engines, 


Especially Adapted to Every Variety of Railroad Service, including 
Mining Engines and Locomotives tor Narrow Gauge Railways. 





All work Accurately Fitted to Gauges, and Thoroughly Interchangeable. 


Plan, Materials, Workmanship, Finish and Efficiency, Fully Guaranteeg. 


CHAS. T. PARRY. WM. P. HENSZEY. 
EDW’D H. WILLIAMS. EDW’D LONGSTRETH. 


GRANT 
Locomotive Works! 


PATERSON, WN. Jd. 





M. BAIRD. 
GEO. BURNHAM. 








New York Office, - - 48 Wall Street. 
TAYLOR IRON WORKS! 


HBIGH BRIDGH, N. Jd. 
















a On the line of the Central R. R. of New Jersey. i} 
a a> 
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Ee he} Pos Bm 
qe a 28 p> 
Misa | SESS 
aoee Red 
2 eo 
z B Bt LEWIS H, TAYLOR | JAS. H. WALKER, a s° S 
= bSx } PRESIDENT. SECRETARY. Fe ay 
Agee w. J. TAYLOR, EDW'D L. BROWN, oe 
Bes fw Treas. & Gen. Man’g. | General Agent. 42 
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FERRIS & MILES, 


Steam Hammers & Machine Tools 


94th and Wood Streets, PHILADELPHIA. 


Tue STEAM HAMMER AS IT SHOULD BE! 














le in Construction—Powerful in 
en -Senveden in Handling 
—Moderate in Price! 

These Hammers have our Patent Skew 
Ram, which secures the most extensive die 
surface, and our patent valve gear; by 
which is accomplished, with the most 

erfect adjustment, either the heavy dead 
Liew for drawing down work, or the light, 
quick blow for finishing, aND THIS WITH ON- 
LY TWO MOVING PIECES—NOTHING TO GET 
OUT OF ORDER. 

All sizes, from 100 tbs. upwards, with sin- 
gle or double frames. 


ENCINE LATHES, 


= Extra Strong and Heavy, capable of doing 4 
xs fh the heaviest and most accurate work. : = 


Also, our PATENT SCREW-CUTTING LATHES, which will do either general turning 
or screw cutting, without change of gear-wheels. 


THE WILLIAM BUTCHER STEEL WORKS, 


OF PBILA DELFaiA., PA... 


Offices :—407 Walnut St., Phila.; 59 John St., New York; 
18 Custom House St., Boston. 


CRUCIBLE CAST STEEL TYRES, 


AXLES, FIRE BOX and BOILER PLATE, REVERSIBLE FROGS, 
CROSSINGS, SPRING STEEL, 

















SpecraL Too. STEEL, SHAFTS, AND ALL KINDS OF STEEL ForGINGs. 





P. O. Box 3066 New York, 


WM. TOOTHE. General Sales Agent. 


Baldwin Locomotive Works. ROAD SCRAPERS! 


For Durability and Ease of Draft, 


THE MANCHESTER SCRAPER 


EXCELS ALL OTHERS. 
Railroad Contractors who have once used them 
buy no other 
Address 


Manchester Manufacturing Co., 


Manchester, Iowa. 


PHENIXVILLE BRIDGE WORKS! 


Clarke, Reeves & Co., 


Successors to Kellogg, Clarke & Co., 


ENGINEERS AND BUILDERS 


— or— 
Iron Bridges, Viaducts, Roofs, 
And other structures. 


Build under their own Patents of the PRATT 
TRUSS and others of approved iron structures, 
such as the Plate and Trussed Girders, &c. 

For plans, specifications and prices, address 


CLARKE, REEVES & CO., 
410 Walnut street, Philadelphia, Pa. 


RUFUS BLANCHARD, 


146 Lake 8t., Chicago, 
Has Issued aNEW STYLE of 


MAPS! 


IN FLEXIBLE CASES, 





Which are both cheap and convenient. The follow- 
ing States are now reagly: Illinois, lowa, Missouri, 
Kansas, Nebraska, Minnesota, Wisconsin, Indiana, 
Michigan and Ohio. Mailable on receipt of 25 
cents. They show the counties, towns and rail- 
roads and are fine specimens of workmanship. 


UNION TRUST 6CO., 


OF NEW YORK. 





No. 73 Broadway, cor. Rector St, 
Capital, - - 1,000,000. 
[All paid in and securely invested.] 


INTEREST ALLOWED ON DEPOSITS, which 
taay be drawn at any time. 

This Company is by law and by the order of the 
Supreme Court made a legal depository of money. 
It will act as Receiver in cases of litigation, take 
charge of, and guarantee the safe keeping of all 
kinds of Securities, and collect coupons and 
interest thereon. 

Tt ie authorized by law to accept and execute all 
TRUSTs of every description, in reference to both 
rea] and personal property committed to them by 
any person or corporation, or transferred to them 
by order of any of the Courts of Record, or by any 
Surrogate. 

It ie especially authorized to act as Register and 
Transfer agent and as Trustee for the purpose of 
issuing, registering or countersigning the certifli- 
cates of stock, bonds or other evidences of debt of 
any corporation, association, municipality, State 
o* public authority, and will pay coupons and divi- 
dends on such terms as may be agreed upon. 

In giving special prominence to this department 

its business, attention is particularly called to 
the paramount advantages of employing this com- 
pany in the capacity of AGENT, TRUSTEE, RECEIVER 
or TREASURER, in preference to the appointment of 
INDIVIDUALS. A guarantee capital of ONE MILLION 
DOLLARS epecially invested by requirement of its 
charter, and a perpetual succession ; a central and 
— place of business, where business can 

e transacted daily, without disappointment or 
delay: its operations directed and controlled by a 
responsible Board of Trustees; and its entire man- 
agement also under the ‘upervision of the Supreme 
Court and the Coimptro Jer of the State 

Permanency, C., stant and Responsible Super- 
vision, Guara teed Security and Business Conven- 
ience and Faci ities, may therefore be strongly 
urged IN ITS FAVOR on the one hand, against the 
Uncertainty of Life, the Fluctuations of Business, 
Individual Responsibility and General Inconven- 
ience on the other. 

ISAAC H. FROTHINGHAM, President. 
AUGUSTUS SCHELL, i y; 
HENRY K BOGERT” { Vice-Presidents. 


TRUSTEES. 


A. A. LOW, JOHN V. L. PRUYN, 
HORACE F.CLARK, BENJ H. HUTTON, 
DAVID HOADLEY, JAS. M. McLAIN, 
EDWARD B. WESLEY, W_ WHITEWRIGHT, Jr. 
GEO. G WILLIAMS, HENRY STOKES, 
J. B. JOHNSON, HENRY E DAVIES, 
GEO. B CARHART. SAMUEL WILLETS. 
PETER B. SWEENEY, CORNELIUS D WOOD, 
JAS. M. WATERBURY, S B. CHITTENDEN, 
FREEMAN CLARK, DANIEL C. HOWELL, 
AMASA J. PARKER, GEORGE W. CUYLER, 
HENRY A. KENT, JAMEs FORSYTH, 
WILLIAM F. RUSSELL, R. J. DILLON, 

8. T. FAIRCHILD. 


CHARLES T. CARLTON, Secretary. 


Edson’s Recording Steam Gauges 


ist. These Gauges give an automatically written 
record of all fluctuations in pressure to which a 
boiler has been subjected. 2d. They reduce the 
risk of explosions by prompting amore careful at- 
tention to duty. 3d. They economize coal by 
showing when the firing is not periodically and 
properly done. 4th. They count an alarm when 
any specified pressure is reached, and are adapted 
for locomotives, marine and stationary boilers. 








Made and sold by the RECORDING STEAM 
GAUGE COMPANY, 91 Liberty street, New York. 
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Passaic Mining & Manu- 
facturing Company. 

Delamater {ron Wofks. 

People’s Line Steamers, 
New York. 

Collins Company, Collins- 
ville, Ct. 


Poughkeepsie Iron Works 

Clark Thread Co., New- 
ark, N. J. 

Brooks’ Locomotive 
Works, Dunkirk, N. Y. 

Lane & Bodley, Cincin- 
nati, O. 


Memphis and St. Louis 
Packet Co., St. Louis. 





heat, wear. strain, 
~end for envelo 


SIAMERIC 


jed smoothness, which economizes power 
ct. ; reduces friction toaminimum, Ea 


and rep 
e sample and circular to 





Barney & Smith Mfg Co., 
Car Builders, Dayton, oO. 


Jackson & §! Co., Car 
Builders, Wikusington, 


ot journals. N.Y. & Oswego Midland 
any wy | = R. R. Co., Oswego. 
ases CO no Rome, Watertown & Og- 
unique nature. lemsbargh 
laze of unequal- qd B. B., Rome. 


per 
revents 
airs of machinery, 


Lake Shore & Michigan 
<7 R. R., Uleve- 
d, O. 
Kansas Pacific R. R., 8t. 
Louis. 
Western & Atlantic R. R., 
Atlanta, Ga. 








ENGINEERING: 
A Weekly Illustrated Journal. 


EDITED BY 
WILLIAM H. MAW and JAMES DREDGE. 


This great English engineeri journal, which 
has no superiorin the world, wi supplied to 
American subscribers, postage paid, for 


$8.32 in Cold per Year! 


Heretofore subscribers in America have usually 
paid $15.0) per year for this paper. 





ENGINEERING wa weekly paper, each num- 
ber containing, besides advertisements, fh on 
e va- 


of — articles on subjects relating to 

rious branches of 

Civil, Mechanical, Mining and Mili- 
tary Engineering, 

profusely illustrated by engravings of the first 


class. It gives the latest and fullest information 
concerning 


Raceenetree, am and other Railroad 

olling Stock, 

improvements in their construction and all other 

railroad machinery, and likewise concerning 

Permanent Way and Bailroad Con- 
struction. 


ENGINEERING gives the results of experi- 
ments with 


NARBROW-GAUGE RAILROADS, 
now atveating so much attention throughout the 
world, and publishes descriptions of the peculiari- 


ties of such lines and their rolling stock, accounts 
of cost, capacity, etc. 


THE MOST IMPORTANT 


American Engineering Structures 
Are illustrated in ENGINEERING. 

Subscribers may send their subscriptions either 
to the Chicago or the New York office of the 
RAILROAD GAZETTE. 

Currency sufficient to cover the subscription 
price, plus the premium on gold atthe time, may 
be sent in lieu of gold. This, when gold sells for 
$1.10, will be $9.15. 


WE WILL SUPPLY 
Engineering and the Railroad Gazette 
FOR $13 A YEAR! 


which is two dollars less than American subscri- 
bers have usually paid for HLngineering alone. 
Specimen copies will be sent free, on application 
at this office. 


ADVERTISEMENTS 
for insertion in Engineering, will be received here. 
Send orders with drafts or post-office orders, to 


A. N. KELLOGG, 
110 & 112 Madison-st., Chicago. 


M. N. FORNEY, 
No. 72 Broadway, New York. 


 SNOW’S PATHFINDER 


RAILWAY GUIDE 


CONTAINS THE TIME-TABLES 


Of all New England Roads. Published under 
authority of the R. R. Superintendents. 


Or to 





MONTHLY, WITH WEEKLY SUPPLEMENT. 


$2.60 per annum. 10 cts. single copy. 
GEO. K. SNOW & BRADLEE, Publishers 
WO. 5 LINDALL STREET, BOSTON. 
— THE 


Commercial & Financial Chronicle, 


PUBLISHED WEEKLY 





IN NEW YORK, 


— Is THE — 
Standard Financial Newspaper of the 
Country. 


WM. U. THWING, 
PATTERN 


Model Maker ! 


Calhoun Place. Rear of No. 120 Dear- 
born Street, Chicago, Third Floor. 
sciaiainiaiipiaaamaail 

Empleying none but the best workmen, and hav- 
ing superior facilities, I am prepared to do the best 
work (using the best materials) at low figures, and 
guarantee satisfaction. Patent Office Modelsa 
specialty. 





TO ADVERTISERS! 


THE BEST MEDIUMS 


OF GENERAL 


Western Circulation ! 








KELLOGG’S LIST, 


CONTAINING 


270 Country Papers. 


Parties desiring extensive Advertising in the 
West and Northwest, are invited to avail themselves 
of the unusual facilities of the undersigned for ir 
serting advertisements in TWO HUNDRED AND 
SEVENTY 


LEADING COUNTY PAPERS, 


For further particulars, call upon or address the 
proprietor of this paper, 


A.N. KELLOGG, 


110 and 112 Madison St., 


CHICACO, ILL. 





\ 


ccgureemprrmaaeromyg mts £0 
+. « 





PETELER PORTABLE RAILROAD CO, 


Office 42 Broadway St. N. Y. 
TO CONTRACTORS, MINERS, &0. 

By this invention one horse does the work of ten 
—one man the work of eight—extensively used, 
highly approved by all. 

Cars a trucks for sale orto let. Samples at the 
office. Illustrated circulars free. 





State and County rights for sale. 


English & Scotch Fire Brick, 


(Cowen’s & Stourbridge and Craig’s.] 


Fire Clay, Retorts, «c. 





At New York and Boston (in store) 


61,000 Common Size; 19,500 Wedge or Arch; 4,000 1% Split; 5,000 Crown}; 
500 Cupola. 


S. L. MERCHANT & CO.. 


Importers and Dealers, 


Office, 76 South Street, New York; 205: Walnut Street, Philadelphia ; 
27 Central Wharf, Corner of Atlantic Avenue, Boston. 








Will Contract for Monthly or Yearly Supply. Will sell, in quantities to suit, 
from stock on hand, 








Improved Tank Locomotives. 





Adapted for Light or Heavy Traffic, Wide or Narrow Gauge Rallroads. 
Address M. N. FORNEY, Mechanical Engineer, 72 Broadway (Room 7), New York. 
Agent for the purchase and inspection of all kinds of Railroad Machinery and Equipment. 


Charlies J. Pusey; 


78 &80 BROADWAY, NEW YORK. 


American and English Rails, 


LOCOMOTIVES AND CARS FISH-PLATES, SPIKES, &c. 


— SOLE AGENT FOR— 


Atkins Brothers’ Pottsville Rolling Mills, and G. 


Buchanan & Co., of London. 


2 Special attentien given to filling orders for small T and STREET RAILS, of every 
eight and pattern. P. O. Address—Box 5222. 


OLD RAILS BOUGHT OR RE-ROLLED, AS DESIRED. 


THE UNION PATENT STOP; WASHER, 


Manufactured at Coatesville, Chester Co., Pa., on the 
line of the Pennsylvania Central R. R., has now stood 
the test of practical use on the above road, the Phila- 

hia, Wilmington & Baltimore and Philadelphia & 
Reading Railroads, for the past two years, and proved 
itself to be what is claimed for it—a perfect security 

ainst the unscrewing or receding of nuts. Its sim- 
plicity, efficiency and cheapness over any other appli. 
ance for the purpose should recommend it to the 
attention of all persons having charge of Railroad 
tracks, cars and machinery. 

It is especially adapted to, and extensively used by 
leading Railroads of the country for the purpose of se- 
curing nuts on railway joints. 

The accempanying cuts show the application of the 
Washer. For further information, app y to 


A. GIBBONS, Coatesville, Pa. 


PITTSBURGH CAST STEEL SPRING WORKS. 
A. Frencn c& Co., 


Manufacturers of Extra Tempered, Light Elliptic 


CAST STEEL SPRINGS, 


FOR RAILROAD CARS AND LOCOMOTIVES, 


FROM BEST CAST STERL. 
OFFICE AND WORKS:—Cor. Liberty and 2ist Sts., PITTSBURGH, PA. 
ST. LOUIS BRANCH, M. M. BUCK & CO. | CHICAGO BRANCH, 88 Michigan Ave, 



































JNO. L. GILL, Jz. D. W. C. BIDWELL. 


CAR WHEEL WORKS. 
Gill & Bidwell, 


—— MANUFACTURERS OF — 


CHILLED WHEELS, 


For Locomotives, Passenger, Freight and Coal Oars. 


Office, 143 Water Street, PITTSBURGH, P A. 


OR. CHERRY ALLEY. 








JOHN L. GILL, Jz., late Manufacturer, at Columbus 0., of the CELEBRATED GILL WHEEL. 
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ALBERT C. MoNAIRY, President, 


CLEV HLAN D 


Bridge & Car Works, 
THE McHAIRY & CLAFLEN MARUF'G CO, Propits, 


Railway and Highway Bridges, 


Roofs, Turn Tables, Transfer Tables, 


OF IRON AND WOOD, 


RAILROAD PASSENGER & FREIGHT CARS, 


STREET RAILROAD CARS. 


HENRY M. CLAFLEN, Vice-Pres’t & Treas. 





Posts Patent Iron and Combination Bridges, Howe Truss Bridges with 
Patent Iron Clamp, Street Railroad Cars with Higley’s 
Patent Bunning Gear and Brake. 


OFFICES ; Waring Block, cor. Bank and St. Clair Sts. | WORKS: On Wason, Hamilton and Lake Sts., 
CLEVELAND. OFIOQ. 


HARVEY T. CLAFLEN, Sup’t. 


JOHN COON, Sec’y. SIMEON SHELDON, Engineer. 








L. B. BoomsEr, Pres. H. A. Rust, Vice Pres. W. E. GitMaAn, Secretary. 


American Bridge Company, 


Manufacturers and Builders of 


BRIDGES, ROOFS, 


Turning Tables, Pivot Bridges, Wrought Iron 
Columns, Heavy Castings, and General 
Iron and H’oundry Work. 














For Railway and Road Bridges, this Company employs the fol- 
lowing well-established systems, viz: For Bridge Superstructwres.—Post’s Patent Diagonal 
Iron Truss; Plate and Trussed Girders; Post’s Patent Diagonal Combination Truss; Howe's Truss and 
any other desired systems. For Bridge Substructures.--Pneumatic, Screw Piles and Masonry. 


=" Descriptive Lithogiaphs furnished upon application. Plans, Specifications and Estimates, 
together with Proposals, will be made and submitted, when desired. 


WORKS, OFFICE, 
Cor, Egan and Stewart Avenues. | Rooms 1,2 & 3, 157 LaSalle St. 


Address THE AMERICAN BRIDGE Co., 


No. 157 LaSalle St., Andrews’ Bldg., Chicago. 


L. C. Boytneton, Gen. Agent. M. Lassia, Gen. Supt. 








WELLS, FRENCH & CO., 
Bridge Builders and Contractors. 


General Western Agents for the KELLOGG BRIDGE CO., Buffalo, N. Y., 
Under the direction of Cuas. Keiioce, President. 


We are prepared to furnish Railroad and Highway Bridges of the Howe Truss 
System; Iron Railroad and Highway Bridges 
of the Pratt Truss System. 


IRON ROOFS, TURN-TABLES & DRAW-BRIDGES. 


=” Plans, specifications and estimate of cost, furnished on application at our office. PATENT 
RON CLAMPS AND KEYS; BOLTS AND DIMENSION TIMBER furnished to order. 


WELLS, FRENCH & CO., 92 Dearborn St., Chicago. 








4. H. LINVILLE, PRESIDENT. J. L. PIPER, GEN. MANAGER. A. @. SHIFFLER, SUPT & TREAS. 


The Keystone Bridge Company 


OF PITTSBURGH, PENN. 


Oflce and Works, 9%h Ward, Pittsburgh, Pa. Philadelphia Office, 426 Walnut Street. 
GENERAL WESTERN OFFICE :—13 Fuilerton Block, 94 Dearborn St., 
CHICAGO, ILL. 


=" This Company possess unrivaled facilities for manufacturing and erecting every description o 
fron and Wooden Railway and Road Bridges, Roofs, Turn-Tables and Build- 
ings, ** Linville and Piper» Patent Iron Bridges, Self-Sustaining Pivot Bridges, 
Suspension Bridges, and Ornamental Park Bridges. Contractors for Wooden or Iron 


Bridges of any pattern, as per plans and specifications. Circulars sent on application. 
WALTER KATTE, ENGINEER. 4. D. CHERRY, SECRETARY 





RAILROAD IRON. 


50, 56 and 60 Ib. RAILROAD IRON, 
FISHING and ERIE PATTERN, 


OF BEST WELSH MAKES, FOR SALE FROM STOCK IN YARD, 
And to Arrive at New York and New Orleans. 


AMERICAN RAILROAD IRON OF BEST QUALITY 


DIRECT FROM MILL. 


LOCOMOTIVES, PASSENGER & FREIGHT CARS 


FURNISHED ON SATISFACTORY CREDIT, BY 


DANAS & LITCHFIELD, 


No. {8 William Street, New York. 


iller's Trussed Platforms, 














sl COMPRESSION 


- 





E 


BUFFERS 


— AND — 


=U AUTOMATIC , 
—l a COUPLERS, | 


: FOR 

























| { =a ~ 
a | : Fig4 
ey Raload Cars.) |e 
PATENTED, MARCH 31st, 1863, JANUARY Sist, 1865, AND JULY 24th, 1866. 


OFFICE—No. 231 Broadway, Rooms 4 and 5, opposite City Hall Park, N. Y 
The advantages gained by the use of these improvements may be briefly stated as follows: 
ist. The platforms are held in-a plane with the 1ith. They cause the train to move steadily and 
sills on the cars. not jerk in — we pen ae - ohient 
d. Th x . 12th. They work well at great variations of hight. 
ine iene Se teenee Syn ae | 18th. They will couple with all kinds of ‘‘ draw- 
8d. Telescoping is impossible. | heads” and * couplers.” a 
4th. Any required compression may be attained, | 14th. They are cheap and durable. 


; j alate 1'th. Injury to men when coupling cars is en- 
to prevent accidents by osci/lation. tirely prevented. 


_ 5th. No links and pins are required, and noone |  4¢th. Injury to persons by falling between cars 
is required to go between cars to couple them. | is entirely prevented 

6th. The platforms may beheld as close together | 17th. Injury to persons and to cars by ‘‘:elescop- 
as desired. | ing” is entirely prevented. . 

7th. By close coupling the train is shortened. aoe nny pomene = to cars by “ oscilla- 

, ion” is entire rev . 

8th. They will not accidentally uncouple. | 19th. The great steadiness of the cars, produced 

9th. They may be uncoupled ‘without shutting | by compression, render sleeping cars much more 
off,” to make a flying switch. | desirable 

10th. They are strong; the train will not ‘break | 0th. “* Train Brakes” are rendered more valua- 
n two” at starting or while running. ble by the non-existence of * slack” in the train. 

= No Railroad Manager who comprehends the case fails to give these improvements a “trial” 
And ali those who have tried them have adopted them. 


Prices of Materials, cec. 








SN MR icles SES aaeaseNin:. boinnciagess tWanthnscaEvaw je boas eotsssescncamelemaen $24.50 each 
ARERR Oncaxchs Ghat chbineeuvinacckbhate . bhecesebenGs cpeneges sacs taasion ss 1.00 
DEGAS v Kotkin AW oKh4i0 4S aRKeddAicdob andi makers SRK SOR eNATe sameeren cceeeheees aabaeueeen 2.00 


Patterns in Full Sets, or Single Pieces, for all castings used in the Improvements, and Templets for 
Wrought Irons, AT COST. Drawings, Tracings, and superintendence of work are not charged for. 

These articles will be promptly furnished and shipped to any part of the country on short notice 
Orders must state what routes the goods are to go, and whether by express or as ordinary freight. 


BE. MiLiER. 








J. E. FRENCH. W. 8. DODGE. D. W. CROSS. 


Winslow Car Roofing Company. 
PATENT IRON CAR ROOFS. 


Established, 185°. 


No. 211 Superior St. CLEVELAND, O. 


Over 20,000 Cars covered with this Roof! Weclaim that these 
Roofs will keep Cars dry, and will last as long as the 
Cars they cover without any extra expense 
after once put on. 
{a SEND For CIRculars. 

















SOURIS 


256° RES 


Dealers in 


R. R. Cross-Ties, Telegraph Poles, 


FENCE POSTS, BRIDGE TIMBER, 
Piles, Hard-wood Plank, &c., &c., 


To which the Attention of Railroad Contractors and Purchasing 
Agents is respectfully called. 





REFER 10 :—Jas. M. Walker, Chicago, Pres't L. L. & G. R. R.; Jas. E. & Wm. Young, Chicago, 
Railroad Builders; H. J. Higgins, Purchasing Agent C. B. & Q. R. R.; and Railroad Officers and Pur- 
chasing Agents generally. 


MARSH & GOODRIDGE, 





256 South Water St., Chicago. 
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WARMING AND VENTILATING 
Railroad Cars 
BY HOT WATER. 


SSG. ASSSSAAAMDMANASTT 


AQAAV49 











SQ BAKER’S PATENT CAR WARMER.—One way of Applying tt. 


A very simple, safe and efficient plan for 


Warming Railway Carriages ! 


— BY — 


HOT WATER PIPES, 


Which Radiates the Heat Directly at the Feet of Each Passenger without the 
Necessity of Going to the Stove to Get Warmed! 


(2 All the finest Drawing-Room and Sleeping Cars in the United States have it, or are adopting it. 
Full descriptive Pamphlets furnished on application. 


Baker, Smith & Co., 
Cor. Greene and Houston Sts., N. Y., and 127 Dearborn St., Chicago, 


THE LEBANON MANUFACTURING COMPANY, 


LEBANON,NPENNSYLVANIA, 


IS PREPARED TO BUILD AT SHORT NOTICE, 


HOUSE, GONDOLA, COAL, ORE, 


AND ALL OTHER KINDS OF 


CAH Ss! 
Also, IRON and Every Description of CAR CASTINGS Made to Order. 


J.M GETTEL, Superintendent. 








DR. C. D. GLONINGER, President. 


HUSSEY, WELLS & CoO., 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


CAST STEEL... 


BEST REFINED STEEL FOR EDCE TOOLS. 


Particular attention paid to the Manufacture of 


Steel for Railroad Supplies. 


EOMOGENEHOUVUS PILATES, 
For Locomotive Boilers and Fire Boxes. 


Smoke Stack Steel, Cast Steel Forgings, 


FOR CRANEZ PINS, CAR AXLES, &C. 











Also, Manufacturers of the Celebrated Brand, 


“HUSSEY, WELLS & CO. CAST SPRING STEEL.” 


@” For Elliptic Springs for Railway Cars and Locomotives. a4 





Office and Works, Pittsburgh, Pa. 
BRANCH WAREHOUSES: 


88 MICHIGAN AVENUE, CHICAGO. 


139 and 141 Federal St., BOSTON. | 30 Gold St.,. - - = NEW YORK. 





WENDELL’S PATENT 


Self-Oiling Journal Bearing, 





1. 2. 


FOR RAILROAD CARS, LOCOMOTIVES AND MACHINERY, 


As the perfect lubrication of the journals of railroad cars is a matter of great importance in the 
runnin, ———. as well as saving of time lost by heated journsls, the SELF-OILING JOURNAL 
BEARING 8 Offered +s the mostisimple and effective means of meeting this want. The bearing is made 
in the usual shape, and requires no alteration of 
the box, and is so constructed that while the whole 
strength and wearing metal is preserved, a chamber 
is formed within tor containing the oil, which is ap- 
plied to the journal by wicks passing through tubes 
cast in the bearing, as seen in cuts 1 and 2, also by 
pads composed of asbestus, black lead and paper pulp 
or other slightly porous material, fitted into recesses 
formed in the face of the bearing, extending nearly 
through to the ofl chamber, with smaller openings 
into the same. Through these pads the oil filters 
erty and always presents an oiled surface to the 
top of the journal, when and where it is most needed, 
= and where in the ordinary bearing it receives the 
3. least. See cuts 2 and 8. 

The Wendell Patent Journal Bearing Company, 
P. 0. Box 5118. Office, 59 John St., New York. 


The New Jersey Steel and Iron Co., 


TRENTON, N.J., and 17 BURLING SLIP, NEW YORK, 


WOULD CALL SPECIAL ATTENTION TO THEIR 


MARTIN STEEL 


Acknowledged by all who have used it to be the best material now made for 
Firebox Plates, Locomotive Crank Pins, Piston Rods, Axles, 
And all the finer machine purposes, such as 
ll fi Cotton Machiner Lathe Screws 
re ‘Worl, 8&c., 80. 4 


The special features of this Steel are its REMARKABLE TOUGHNESS, its softness and entire 
freedom from hard spots, which obviate the necessity of annealing before tnrning. 

The process by which this Steel is made differs entirely from any other in use, enabling it to be sold 
at lower prices than any other good steel, while it possesses properties hitherto unknown, and of the 
greatest importance for many uses. 








Sewing Machine 





CRERAR, ADAMS & C0., 


Railroad Supplies ! 


CONTRACTORS’ MATERIAL. 
11 and 13 Wells Street, 


CHICAGO, ILL. 













Manufacturers of IMPROVED HEAD-LIGHTS for Locomotiver, 
Hand and Signal Lanterns, Car and Station Lamps, Brass Dome 
=Casings, Dome Mouldings. Cylinder Heads. end Car Trimmings, of 

Rvarv Description 








NELSON TOOL WORKS. 


157 East 32d St., N. Y. 
A am 


Trade Mark 
H. NELSON. | 






{ Trade Mar’ 
H. NELSON. 








—— MANUFACTURERS OF —— 


Shackel Bars. 
Block Stone Sledges, 


Mining & Paving Tools, 
H. Nelson's Solid Eyed Pick, 
Kip Hammers, 
Stone Breakers, » 
Masons’ Peen & Scabbling Hammers, Blacksmiths’ Sledges, 
Hand or Mash Hammers, Fullers, all sizes, Masons’ Brick Hammers, 
Chipping Hammers, Swedges, all sizes, Horse Shoers’ Tools, 
Flaggers’ Hammers, Mill Picks, Crow Bars, Rail Tongues. 

¢@” HAMMERS of all kinds made to order, on receipt of Pattern or Drawing. 


¢@ Special attention paid to Railroad Work. ¢@ Send for Mlustrated Catalogue. 


Smiths’ Hand Hammers, 
Coopers’ Hammers, 
Masons’ Stone Axes, 
File Cutters’ Hammers 
Striking Hammers, 














MANSFII 

















LD ELASTIC FROG COMPANY 





OF CHICAGO. 


AMOS T. HALL, President, | J. H. DOW, Superintendent. 


Are now prepared to receive and promptly execute orders for RAILROAD FROGS and CROSSINGS 
warranted to prove satisfactory to purchasers 


For DURABILITY, SAFETY and ELASTICITY—being a combination of Steel, Boiler Plate and 
Wood—they are UNEQUALED, as Certificates of Prominent Railroad Officials ‘vill testify. 


The SAVING TO ROLLING STOCK AND MOTIVE POWER is at least equa] to double the cost of 
the FRUG. Letters should be addressed to 


CRERAR, ADAMS & CO., Gen’l Agents, 


No. 18 Wells Street. CHICAGO. 
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GENERAL FREIGHT DEPARTMENT. 


The Illinois Central Railroad 


ARE PREPARED TO TAKE FREIGHT FOR 


Cairo, St. Louis, Peoria, 


BLOOMINGTON, SPRINGFIELD, JACKSON VILLE, 


And AU Points in the Central and Southern parte of the State; 


MOBILE & NEW ORLEANS BY RAIL OR RIVER 


And ALL POINTS on the MISSISSIPPI below CAIRO. Also, to 
Freeport, Galena and Dubuque. 








& Freight Forwarded with Promptness and Despatch, and 
Rates at all times as LOW as bv any other Route. 


BY THE COMPLETION OF THE BRIDGE AT DUNLEITH, 


Tey ARE ENABLED TO TAKE FREIGHT To att Points West or DUBUQUE 
- (gr WITHOUT CHANGE OF CARS! 3 


DELIVER FREIGHT IN CHICAGO ONLY at the FREIGHT DEPOT of the Com- 
pany, foot of South Water St. Parties ordering Goods from the Hast should have the packages marked : 


“Wia Illinois Central Railroad.” 
For THROUGH BILLS OF LADING, and further information, 
apply to the Loca Freient AGEnt at Chicago, or to the undersigned. 


J. F. TUCKER, Gen. Freight Agt. 


Great Central Route. 











<“BLUE LINE.” 


ORGANIZED JANUARY 1, 1867. 


= 4 ?=aeee 






1871. 


OWNED AND OPERATED BY THE 
Miohigan Central, Illinois Central, Chioago, Bur- 
lington & Quinoy, Chicago & Alton, Great 
Western (of Canada), New York Central, 
Hudson River, Boston & Albany, and Provi- 
dence and Worcester Railroads. 


Tne *§ BLUE LINE ”? is the only route that offers to snippets of freight the advantages of an 
unbroken gauge through from Chicago to the Seaboard, and to all Interior Points on the line of Eastern 


Connections beyond Suspension “ee and Buffalo. All Through Freight is then transported between 
the most distant points of the roads in interest, 


WITHOUT CHANGE OF CARS! 


The immense freight equipment of all the roads in interest is employed, as occasion requires, for the 
through service of this Line, and has of late been largely increased. This Line is now prepared to extend 
facilities for the transit and delivery of all kinds of freight in Quicker Time and in Better Order than 


ever before. 
= The Blue Line Cars 


are all of asolid, uniform build, thus largely lessening the chances of delay from the use of cars of a 
mixed construction, and the consequent difficulty of repairs, while remote from their own roads. The 
Bine Line is operated by the railroad companies who own it, without the intervention of intermediate 
parties between the Roads or Line and the public. 

Trains run through with regularity IN FOUR OR FIVE DAYS to and from New York and 
Boston. Especial care given to the Safe and Quick Transport of Property Liable to Breakage or Injury. 
and to all Perishable Freight. 

Claims for over es, loss or damage, promptly settled upon their merits. Be particular and direct 
all shipments to be marked and consigned via 


“BLUE LINE.” 


ya FREIGHT CONTRACTS given at the offices of the company in Chicago, New York 
and Boston. 


: ‘ = + ber Gen. MANAGER... Detroit. - | oo monngea da Washington St., Boston, 
). E. NOBLE,..... Sth. ‘wawisie Saab ated Cairo, TI), 
Guo. E. JARVIB,... t 849 Broadway, N.Y. ee IN 6 6 nas yn pep h0.08 Quincy, Ill, 





THOS. HOOPS, Gen. Fr’t Aer. Michigan Central Railroad, Chicago. 

A. WALLINGFORD, Act. M.C. & G. W. R. R., No. 91 Lake St., Chicago. 
F. H, STEWART, Freight Agent Michigan Central Railroad. ‘ 
INO. CRAMPTON, Gen. Ft. Agt. Great Western Railway, Detroit, Mich. 


Empire Line. 
Fast Freight Line to the East 


al TO THE COAL AND OIL REGIONS, 
Via Michigan Southern, Lake Shore, and Philadelphia & Erie B. B.’s, 


witHouvuwnr? TRANSFER! 


Office, No. 72 LaSalle Street, Chicago. 
GEO. W. RISTINE, Western Superintendent, Cleveland, Ohio. 
W_ &G. Van Demark, ..265 Broadway, New York. | E.jL. O’ Donnell,.................005+ Baltimore, Md. 
G B. McCulloh,....4‘? South 5th St., Philadelohia. | Wm. F. Simith,...................ceeeeee Erie, Pent 
JOHN WHITTAKER, Pier 14 North River, New York. 
JOSEPH: STOCKTON, Agent, Chicago. 
W. T. HANCOCK, Contracting Agent. 
WM. F. GRIFFITTS, Jr., Gen. Freight Agent, Philadelphia. 














TAYLOR BROTHERS & CO. 


CAST STEEL LOCOMOTIVE TYRES, 
Best Yorkshire Bar Iron 


—— AND -—— 


BOILER PLATES. 


This Iron is uneqnaled for strength and durability, sound 
ness and uniformity It is capable of receiving the highest 
finish, which renders it peculiarly adapted to the manufacture 
of Locomotive and Gun Parts, Cotton and other Machinery 
SSS Chin Bolts, &c. 


Sole Agency for the United States and Canad as 









Ne. 10 OLIVER 
STREET, 





~The Lightes Running, 
EASIEST RIDINC, 





— AND — 


Most Economical 


> STREET CAR 


IN USE. 





HIGLEY’S PATENT 


Street Car Running Gear 


— AND — 


BRAKE, 


Made and Sold by 


The McNairy & Claflen Manuf’g Co. 


CLEVELAND, 0. 


Union Car Spring Mfg Co. 


Sole Proprietors of the KG 














Wool-Packed Spiral. 


HEHREBBARD CAR 


Hebbard. 


SPRING! 





Offices: No, 4 Dey St., New York, and 19 Wells St., Chicago. 


FACTORIES : JERSEY CITY, N. J., and SPRINGFIELD, MASS. 


Vose, Dinsmore & Co., 
NATIONAL SPRING WORKS, 


MANUFACTURERS OF 


VOLUTE BUFFER, INDIA RUBBER, RUBBER CENTER 
SPIRAL, COMPOUND SPIRAL, “ DINSMORE,” 













AND OTHER 





Dinsmore” Spring. Volute Buffer Spring, | Group Rubber Center Spiral Spring. 


No. I Barclay St., NEW YORK. l No. 15 La Salle St., CHICAGO. 


WORKS ON 129th AND 130th STREETS, NEW YORK. 








GEO. WESTINGHOUSE, Jr., Pres. ROBERT PITCAIRN, Treas. RALPH BAGALEY, Secretary 


Westinghouse Air Brake Company, 


OF PITTSBURGH. Incorporated by the State of Pennsylvania, 1869, 
MANUFACTURERS OF 


THE WESTINGHOUSE AIR BRAKE! 


A simple, cheap and effective invention, whereby the entire control of a train of cars is placed in 
the hands of the Engineer. It is in daily use on a number of the leading Railroads, and is recommend- 
ed by the most prominent railroad mechanics in the country as an actual necessity. 


A Trial Train furnished to any Railroad Company, to be paid fo hi onnd 
satisfactory. Full information furnished 4 application. a a teietanatn 
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err SHORTEST aoe  CHIAGO, ROCK ISLAND & PACLTI 
Leavenwo rth, _Lawre nee, fala > me sare 


GALVESTON R. R. LINE. 
Two Distinct Lines of Railway from Kansas City, Mo. & Lawrence, Kan. 


UNITING AT OTTAWA, AND FROM THENCE A TRUNK LIANE TO 


INDIAN TERRITORY! 


Passing Through the Finest Towns and Traversing the Richest 
Portion of this Splendid State, 


TWO DAILY PASSENGER TRAINS EACH WAY, 


Making Close Connection at Kansas City with all Roads East, 


And at THAYER, (Southern Terminus), with 


SOUTHWEST STAGE CO.’S OVERLAND COACHES, 


For WICHITA, SANTA FE and TEXAS. 


500,000 Acres Choice Farming Lands! 


FOR SALE UPON THE MOST REASONABLE TERMS. 
This Road also Passes through the Best Portion of the 


Celebrated Osage Reservation! 
NOW OPEN FOR SETTLEMENT. 


Ask for Tickets via LEAVENWORTH, LAWRENCE & GALVESTON R. R., 
and Save TIME and MONEY! 


CHAS. B. PECK, M. R. BALDWIN, 
GEN. FREIGHT & TICKET AGENT. SUPERINTENDENT 


MOORE 


Steel Elastic Car Wheel Co. 


OF NEW JERSEY. 


Proprietors of 


MOORE’S PATENT 


FOR THE MANUFACTURE OF 


ELASTIC CAR WHEELS, 


FOR PASSENGER AND SLEEPING COACHES, 
Noiseless, Safe, Durable and Economical. 




















Also, Manufacturers of 


CAR WHEELS OF EVERY DESCRIPTION. 


HH, W. MOORE, President. 
JAS. K. FROTHINGHAM, Secretary. 
F. W. BLOODGOOD, Treasurer, 








i}, Works, cor. Green and Wayne Sts., JERSEY CITY, N. J 
P. O. Adaress Box 129, Jersey City, N J. 


American Compound Telegraph Wire. 


More than 3000 Miles now in Operation, 


Demonstrating beyoad yaestion 1te superior working ca cagastte, and great ability to withst»nd he 
elements. For Raruroap Lings, connecting a single wire h a large number of Stations, and for ing 
circuits, this wire is peculiarly adapted; the large conducting capacity secured by the copper, w ib 
other advantages, rendering such lines fully serviceable during the heaviest rains. 








Having a core of steel. a smal: number of poles only are required, as compared with iron wire con- 
struction, thereby preventing much loss of the current from esca and Tb oD materially reducing c st 
of maintenance. OFFICE AMERICAN COMPOUND TELEG APH WIR 


234 Weet ath 2 Street, New York. 
BLISS, TILLOTSON & CO., Western Agen 
247 South mi Street, Chicago. 


OMNIBUSES 













EVERY STYLE! 





LIGHT, STRONG 
—AND— 


BSLEGANWT !. 





JOLIET, MORRIS, OTTAWA, LASALLE, PERU, HENRY, PEORIA, 


Lacon, Geneseo, Moline, 


ROCK ISLAND, DAVENPORT, 


Muscatine, Washington, Iowa City, 
GRINNELL, NEWTON, DES MOINES, 


COUNCIL BLUFFS & OMAHA! 


CONNECTING WITH TRAINS ON THE UNION Pactric RAILROAD, FOR 
Cheyenne, Denver, Central City, Ogden, Salt Lake, 
White Pine, Helena, Sacramento, San Francisco, 


And Points in Cee and Lower California; and with Ocean Steamers at San Francisco, for all Points in 
ina, Japan, Sandwich Islands, Oregon and Alaska. 


@” TRAINS LEAVE their Splendid new Depot, on VanBuren Street, Chicago, as follows: 
, LEAVE. 
PACIFIC EXPRESS, (Sunday excepted)...............+++ 10.00 a. m. 


ARRIVE. 


4.15 p. m. 
PERU ACCOMMODATION, (Sundays excepted).......... 4.30 p.m. 9.45 a.m. 
PACIFIC EXPRESS, Gatastaye excepted,)..........+04+. 10.00 p. m. [Mon. ex. 7,00 a, m. 





ELEGANT PALACE SLEEPING COACHES! 


Run Through to Peoria and Council Bluffs, Without Change, 


Ge Connections at LA SALLE, with I Ilinois Central Railroad, North and South; at PEORIA, with 
Peoria, Pekin & Jacksonville Railroad, for Pekin, Vi ja, &c.; ‘at PORT BYRON JUNCTION, for 
— a. and Port Byron; at ROCK ISLAND, with Packets North and South on the Miss- 
ssipp ver. 


t@ For Through Ticke and all desired information in regard to Rates, Routes, etc., call 
at the Company's Offices, No. 37 South Clark Street, Chicago, or 267 Broadway, New York. 


A. M. SMITH, Gen, Pass. Agent. © HUGH RIDDLE, Gen. Supt. PA. HALL, Asst, Gen, Supt. 


KANSAS PACIFIC RAILWAY. 


Great Smoky Erill Route 
THROUGH KANSAS TO DENVER, COLORADO, 


Connecting with the DENVER PACIFIC R. R. for CHEYENNE ; forming, in connection with the 
UNION and CENTRAL PACIFIC R. R.’s, a NEW ALE RAIL R OUTE to 


Colorado, Wyoming, Utah, Montana, 
NEVADA, CALIFORNIA, 


AND THE PACIFIC COAST. 


THE ONLY ROUTE RUNNING PULLMAN DRAWING-ROOM & SLEEPING CARS THROUGH TO DENVER. 
¢@ No Omnibus or Ferry Transfer! @4 











Direct Connections made in UNION DEPOTS at ances City [State Line,] with the Hanni- 
St. Joseph, North Missouri and Missouri Pacific Railroads. 

2 Daily Trains leave Kansas City, State Line and Leavenworth, for Lawrence, Topeka, Emporia, 
Humboldt, New Chicago, Chetopa, Junction City, Abilene, Salina, Brookville, Ellsworth, Hays, KIT 
CARSON, DENVER, REELE , CHEYENNE, OGDEN, SALT LAKE CITY, CORINNE, 


Sacramento ce San F'rancisco. 
Connect at Kit Carson with Southern Overland Passenger and Mail Coaches for PUEBLO, 
IDAD, SANTA FE, and all principal points in 
Old and New Mexico and Arizona. 


Connect at DENVER with the Colorado Central Railroad and Fast Concord Coaches, for 
Golden City, Black Hawk, Central City, Idaho City, Georgetown and Fair Play. 


bal 


TRI 





Passenger and Freight Rates as low and conveniences as ample as by any Route. 
Ask for Tickets via KANSAS PACIFIC RAILWAY, which can be obtained at all 
principal ticket offices in the United States. 


BEVERLY B. KEIM, Gen. Ticket Agt. 1. F. OAKES, Gen. Freight Agt, A. ANDERSON, Gen, Sup’t. 


Lawrence, Kaneas. Kansas City, Mo. Lawrence, Kan. 


FARMS AND HOMES IN KANSAS. 


Five Million Acres of Choice Farming Lands, situated along the line of this Great 
National Route, at from one to six dollars per acre. For full particulars, apply to 
» DEVE REUS, Land Commissioner, Lawrence, Kan, 


THE ERIE & PACIFIC DISPATCH CO. 


Are Authorized Freight Agents. 








For information, Contracts, and Bills of Lading, apply at their office, 64 Clark Street, Chicago. 
a. H. RAPP, AGT. 


Western Union Railroad. 


CHICAGO & NORTHWESTERN DEPOT, | MILWAUKKE Cc =e DEPOT, 
CHICAGO, ME LWAUKE 


THaE DIRECT ROUTE! 
CHICAGO, RACINE & MILWAUKEE, 


— TO — 
Beloit, Savanna, Clinton, Pt. Byron, Davenport, Mineral Point, 
Madison, Freeport, Fulton, Lyons, Rock Island, Sabula, 
Galena, Dubuque, Des Moines, Council Bluffs, 


OMAHA, SAN FRANCISCO 


AND ALL PRINCIPAL POINTS IN 


Southern and Central Wisconsin, Northern Illinois, and Central and Northern lowa. 
FRED. WILD, D. A. OLIN 


Gen. Ticket Agent. Gen, Su 














ntendent,. 
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THE FAVORITE THROUGH PASSENGER ROUTE! 


Chicago, Burlington & Quincy 


RAILROAD LINE. 
83 THROUGH EXPRESS TRAINS DAILY! 


FROM CHICAGO Hours. ist Class Fare. FROM CHICAGO 








Days. ist Class Fare. 


TOOMAHA, - = = 2 $20.00 |TO DENVER, - = 2% $63.00 
‘“ ST. JOSEPH, - = 21 19.50| * SACRAMENTO, «<= 4% 118.00 
** KANSAS CITY, = 22 20.00| ** SAN FRANCISCO, 5 118.00 





Trarns Leave Cu1cago from the Great Central Depot, foot of Lake Street, as follows: 


BURLINGTON K, COUNCIL BLUFFS & OMAHA LINE 
ABOKUK, COU 
A RESS, (Except Sunday,) stoppmg at ail 
<AEO A. M MATL makin, EXPRESS, (! at Mendota Ds I nots Cen- 
nf for Amboy, Dixon, Freeport, Galena, Dunleith, Dubuque, LaSalle, El Paso, Bloomington, &c. 
PAC Cc INE, (Except Sunday,) stoppin 
10:45 A. M. at pEeye FAST, LINE. Leland, Mendota, popping 
Buda, Kewanee, Galva, Galesburg, and all stations West and South of Galesburg. 
<a ELEGANT DAY COACHES and PULLMAN PALACE DRAWING ROO CARS 
are attached to this train daily from Chicago 


TO COUNCIL BLUFFS & OMAHA WITHOUT CHANCE! 
DB.OO P.M. BASH Okimwa, peatoises Neurinka cis, Couneh 
Bluffs, Omaha, an a ints West. Pullman Drawing Room Sieeping Car attached to 


0! 
this Train daily from hicago to Burlington, and Elegant Day Coaches, from Chicago to 
Council Bluffs and Omaha, without change! This is the Route between 


CHICAGO, COUNCIL BLUFFS & OMAHA, 


—— RUNNING THE CELEBRATED—— 


Pullman Palace Dining Cars! 


49 MOIxZE'S THE SHORTEST ROUTE BETWEEN 


Chicago & Heokuk, 


And the Only Route Without Ferrying the Mississippi River ! 


QUINCY, ST. JOSEPH, LEAVENW "TH & KANSAS CITY LINE, 


tL AND EXPRESS (Except Sunday,) stopping at all 

, -A-O A, M. stations between ms | Galesburg: making Pm Seamee- 

tions at Mendota with Illinois Central for Amboy, Dixon, Freeport, Dunleith, Dubuque, La Salle, El 
Paso, Bloomington, &c. 


P Cc (Daily, except Sunda ith 
1Q:;4 A. MM, cA Re one pune eR re 
SLEEPING CARS attached, running through from Chicago to KANSAS CITY, Without Change! 

* - P PACIFIC NIGHT EXPRESS. (Daily,) with Pullman 
* é " ace Drawing oom Sleeping Car attached running 
through from Chicago to QUINCY, 


Kansas City, Lawrence, Topeka and Denver, 


we” WITHOUT CHANGE ! _g4 
@&<t MILES THE SHORTEST AND ONLY ROUTE BETWEEN 


Chicago and Kansas City! 


WITHOUT CHANGE OF CARS OR FERRY. 


115 MILES The Shortest Route bet. Chicago & St. Joseph. 


THE SHORTEST, BEST AND QUICKEST ROUTE BETWEEN CHICAGO AND 


Atchison, Weston, Leavenworth, Lawrence, 


AND ALL POINTS ON THE KANSAS PACIFIC R’Y. 








| | ] ' | BivEesee AA ey To ee 7:00 A. M. mary ‘J M 
ocal Trains Leave|Sakbarreapteseese PES 


Ask for Tickets via Chicago, Burlington & Quincy Railroad, which can be ob- 
tained at all ge offices of connecting roads, at Company’s office, 63 Clark Street, and at 
Great Central Depot, Chicago at as low rates as by any other route. 


B’T HARRIS SAM’L POWELL E. A. PARKE 
ROB am, ’ Gen’! Ticket Agent, ° ‘Gen. West. Pass. CER, 
CHICAGO. CHICAGO. CHICAGO. 


THE GREAT THROUGH PASSENGER ROUTE 10 KANSAS 


IS VIA THE OLD RELIABLE 


HANNIBAL & ST. JOSEPH 


SEORT LIN =. 


Crossing the Mississippi at Quincy and the Missouri_at Kansas City on New Iron 
Bridges ; running Daily Express Trains, Through Cars and Pullman 
Sleeping Palaces from Chicago & Quincy te St. Joseph & Kansas City. 











The Advantages gained by this Line over any other Route from Chicago, are: 


1lLS MILEs THE SHECONRTEST ! 
fo St. Joseph, Atchison, Hiawatha, Waterville, Weston, Leavenworth, 


Ga MILs THE sHOoNTESsST! 


To Kansas City, Fort Scott, Lawrence, Ottawa, 
Garnett, Iola, Humboldt, Topeka, Burlingame, Emporia, Manhattan, Fort Riley, Junction City, Salina, 
Ellsworth, Hays, Sheridan, Olathe, Paola, Cherokee Neutral Lands, Baxter Springs, Santa Fe, 
New Mexico, and all Points on the KANSAS PACIFIC, and MISSOURI RIVER, FT. 

SCOTT & GULF R. R's, with which we connect at Kansas City Union Depot. 


TIS BEING THE SHORTEST LINE AND QUICKEST, is consequently the cheapest; and no 
one tha. is posted thinks of taking any other Route from Chicago to reach principal points in 


Missouri, Kansas, Indian Territory, or New Mexico, 


DAILY OVERLAND STAGES from west end Kansas Patific Railway, for Pueblo, Santa Fe, Den- 
ver, and points in Colorado am. New Mexico. 

Tuts is also a most desirable Route, via St. Joseph, to Brownsville, Nebraska City, Council Bluffs, 
and Omaha, connecting with the Union Pacific Railroad for Cheyenne, Denver, Salt Lake, Sacramento, 
San Francisco, and the Pacific coast. 








Through Tickets for Sale at all Ticket Offices. Baggage Checked Through, and 


Omnibus Transfers and Ferriage avoided. 
P. B. GROAT, Gen. Ticket Agent. GEO. H. NETTLETON, Gen. Supt. 
Hannisal, Mo. 


HANNIBAL, Mo 





Old, Feliable, Air-Line Route! 


MGAG, ALTON & ST. LOUIS ff. 


SHORTEST, QUICKEST AND ONLY DIRECT ROAD TO 


Bloomington, Springfield, Jacksonville, Alton, 


ae AND ——— 


ST. LOUIS 2 
WITHOUT CHANGE OF CARS. 


THE ONLY ROAD MAKING IMMEDIATE CONNECTIONS AT ST. LOUIS 
WITH MORNING AND EVENING TRAINS 


—PFPOR-— 














ATCHISON, LEAVENWORTH, KANSAS CITY. 


Lawrence, Topeka, Memphis, New Orleans, 


And All Points South and Southwest. 





Ge TRAINS leave Curcago from the West-side Union Depot, near Madison Street Bridge._ge> 


EXPRESS MAIL 3 

JOLIET ACCOMMODATION. ..............cccee cece eeeees *4:00 P. M. *9:40 A. M. 
ME hoo chicka scisnhsesccdedsnussonsiecdagedees t5:30 6 *12:50 P. M. 
LIGHTNING EXPRESS. ........... .cccccccccceccccccccens 19:00 « *7:30 A. Mi. 


*Sundays excepted. 
tDaily; Saturdays it runs to Bloomington only. 
tSaturdays and Sundays excepted. Monday mornings this train runs from Bloomington to St. Louis, 


This is the ONLY LINE Between CHICAGO & ST. LOUIS RUNNING 


Pullman's Palace Sleeping and Celebrated Dining Cars | 


BAGGAGE CHECEED THROVUGE. 
Through Tickets can be had at the Company’s office, No. 55 Dearborn street, Chicago, or at the 


Depot, corner of West Madison and Canal streets, and at all principal Ticket Offices in the United States 
and Canada. Rates of Fare and Freights as low as by any other Route. 


A. NEWMAN, Gen. Pass. Agent. J. C. McMULLIN, Gen. Supt. 


North Missouri R. R. 


PASSENGERS FOR 


‘KANSAS AND THE WEST, 


ARE REMINDED THAT 
THE NORTH MISSOURI R. R. 
ents BE ste 


1] MILES SHORTER than any other Route! 


BETWEEN 








St. Louis and Kansas City. 


15 Miles Shorter between ST, LOUIS and LEAVENWORTH 


——— AND <= 


E>@© MILES SHORTER TO ST. JOSEPH! 


THAN ANY OTHER LINE OUT OF ST. LOUIS. 





sa> Three Through Express Trains Daily ! “@wa 


Pullman's Celebrated Palace Sleeping Cars on all Night Trains ! 


e& FOR TICKETS, apply at all Railroad Ticket Offices, and see that you get your Tickets 
via St. Louis and North Missouri Railroad. 
WwW. R. ARTHUR, 


JAMES CHARLTON, 
General Superintendent, St. Louis. 


Gen. Pass, and Ticket Agent, St. Louis. 


Pacific Railroad of Missouri. 


THE MOST DIRECT AND RELIABLE ROUTE FROM 8T. LOUIS THROUGH TO 


KANSAS CITY, LEAVENWORTH & ATCHISON, 


sa’ WITHOUT CHANGE OF CARS! “@a 


Close Connections at KANSAS CITY with Missouri Valley, Missouri River, Ft. Scott & 
Gulf, and Kansas Pacific R’ys, for Weston, St. Joseph, Junction City, Fort Scott, 
Lawrence, Topeka, Sheridan, Denver, Fort Union, Santa Fe, and 


ALI. POINTS WEST! 


ee At SEDALIA, WARRENSBURG and PLEASANT HILL, with Stage Lines for Warsaw, 
que: Bolivar, Springfield, Clinton, Osceola, Lamar, Carthage, Granby, Neosho, Baxter Springs, Fort 
ibson, Fort ‘Smith, Van Buren, Fayetteville, Bentonville. 














PALACE SLEEPING CARS on all NIGHT TRAINS. 


Baggage Checked Through Free! 
THROUGH TICKETS for gale at all the Principal Railroad Offices in the United States and Cana- 
das. Be Sure and Get your Tickets over the PACIFIC R. BR. OF MISSOURB!. 


W. 8B. HALE, THOS. McKISSOCK. 


Gen. Pass. and Ticket Agt, General Superintendent. 
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[LLINOUS CENTRAL RAILROAD, 


PASSENGER TRAINS LEAVE CHICAGO FROM THE GREAT CENTRAL DEPOT, FOOT OF LAKE ST. 


ST. LOUIS AND CHICAGO 


TECROUGH LIne. 
No Change of Cars from Chicago to St. Louis. 


9:90 A, M. DAY EBHXPRESS Sundays Ex, 


Arriving in ST. LOUIS at 10:30 P. M. 








$15 P. M. FAST LINE. Saturdays Exoepted, 


Arriving at ST. LOUIS at 8:00 A. 


AT ST. LOUIS, Direct Connections are Made FOR 


Jefferson City, Sedalia, Pleasant Hill, Macon, Kansas City, 


LEAVENWORTH, ST. JOSEPH & ATCHISON, 


—Connecting at KANSAS CITY for— 
LAWRENCE, TOPEKA, JUNCTION CITY, SALINA, SHERIDAN, 


Denver and San Francisco! 


CAIRO, MEMPHIS AND NEW ORLEANS LINE. 


No Change of Cars from Chicago to Cairo. 
9:20 A.M, CAIRO, MATL, 


Arriving at Cafro 2:05 A. M., 
Vicksburg 9:25 A. M., New Orleans 11:05 A. M. 


8:15 P, M, CAIRO BXPRESS, Fron: unre 


is 4:15 A. M., Little Rock 7:00 








Sundays Excepted. 


emphis 12:45 P. M., Mobile 9:25 A. M. 


P. M., Vieksburg 8:10 P. M.. New Orleans 1:30 A. M. 


4:50 P.M, CHAMPAIGN PASSENGER, 


Arriving at Champaign at 10:45 P. M. 


& THIS IS THE ONLY DIRECT BOUTE TO 


Humboldt, Corinth, Grand Junction, Little Rock, Hot Springs, 
Selma, Canton, Grenada, Columbus, Meridian, Enterprise, 


MEMPHIS, VICKSBURG, NEW ORLEANS & MOBILE. 


At NEW ORLEANS, connections are made for 


GALVESTON, INDIANOLA, 


And all Parts of Texas. 





<@” NOTICE.—This Route is from 100 to 150 MILES SHORTER, and from 
12 to 24 HOURS QUICEER than any other. 





THIS IS ALSO THE ONLY DIRECT ROUTE TO 


DRCATUR, TERRE HAUTE, VINCENNES & EVANSVILLE. 


Peoria and Keokuk Line. 
9:90 A, M, KEOKUK PASSENGER, Sun. Broepted. 


., Peoria 5:42 P. M., 
Canton 7:15 P. M., Bushnell 8:57 P. M., Keokuk 11:15 P. M., Warsaw 11:40 A. M. 


Elegant Drawing Room Sleeping Cars 


ATTACHED TO ALL NIGHT TRAINS. 


Spacious and Fine Saloon Cars! 


WITH ALL MODERN IMPROVEMENTS, RUN UPON ALL TRAINS. 














BAGGAGE CHECKED THROUGH TO ALL IMPORTANT POINTS. 


ee For Through Tickets, wee pe Berths 
of the Company in the Great Central Depot, foot of 


Hyde Park and Oakwoods Train, 


Baggage Checks, and information, apply atthe office 
e St. 


--LEAVE.— --ARRIVE.— c-LEAVE.— — _ 
HYDE PARK TRAIN,... *6:200A,M. %1.45 4. M.| HYDE PARK TRAIN,.... *3:00P.M. *5:15 P.M 
HYDE PARK TRAIN... *%8:00 aM pn S M. | HYDE PARK TRAIN,.... *6:10P.M. 7:35 P.M 
4 . M. . . M. 


Sundays Excepted. 
W. P. JOHNSON, Gen. Pass. Agent. 


HYDE PARK TRAIN... 





CHICAGO & NORTIIVENTERY i. W. 





a 


Comprising the PRINCIPAL RAILROADS from CHICAGO Directly NORTH 
NORTH-WEST and WEST. 


ALL RAIL TO THE PACIFIC OCEAN! 
’ Great California Line. 


TRAINS LEAVE WELIS STREET DEPOT AS FOLLOWS: 


8:30 A. M. Clinton Passenger.|10:00 P. M. Night Mail. 
10:45 A. M. Pacific Express.| 10:00 P. M. Rock Island Pass. 
10:45 A. M. Rock Island Exp. 4:00 P. M. Dixon Passenger. 


For Sterling, Rock Island, Fulton, Clinton, Ce Rapids, Boone, Denison, Missouri Valley Junction, 
Sioux City, Counci) Bluffs and O a, there connecting with the 


UNION PacrirFic RNR. RR. 


For Cheyenne, Denver, Ogden, Salt Lake, the White Pine Silver Mines, Sacramento, San Francisco, and 
all parts of Nebraska, Colorado, New Mexico, Arizona, Wyoming, Montana, 
Idaho, Utah, Nevada, and the PACIFIC COAST. 





FROM CHICAGO Hours, 1st Class Fare, FROM CHICAGO Days, Ist Class Fare, 
To OMARA.,...... 23 $20.00|To SACRAMENTO,. 43 $118.00 
™ DENVER.,..... 52 65.00| “ SAN FRANCISCO, 5 118.00 


TRAINS ARRIVE:—Night Mail, 7.15 a.m.; Dixon Passenger, 11.10 a. m.; Pacific Express 
4:15 p. m.; Rock Island Express, 4:15 p. m.; Clinton Passenger, 6:45 p. m. 


FREEPORT LINE. 
9.00 A. M. & 9.00 P. M. 2tntelsgers Rector, rreeport, Guten, Dan- 


leith, and St. Paul. 
4.00 P. M., Rockford Accommodation. 
5.30 P.M., Geneva and Elgin Accommodation 
6.10 P. M., Lombard Accommodation. 
5:50 P.M., Junction Passenger. 
TRAINS ARRIVE :—Freeport Passenger, 2:30 p. m., 6:40 a. m.; Rockford Accommodation 


11:10 a. m.; Geneva and Accommodation, 8:45 a. m.; Junction P; .m.; 
ee eee oe m nction Passenger, 8:10 a. m.; Lombard 


WISCONSIN DIVISION. 


3 Trains leave Depot, cor. West Water and Kinzie Sts., daily, Sundays excepted, as follows: 
10 00 A DAY EXPRESS, for Janesville, Monroe, Whitewater. PMadison, Prairie du 
e e e Chien, Watertown. ‘Minnesota Junction, Portage City, Sparta, La Crosse, St. 
Paul, and ALL POINTS ON THE UPPER MISSISSIPPI RIVER; Ripon, Berlin, Fond du Lac, Oshkosh, 

Neenah, Appleton, and Green Bay. 
3.00 P. M., Janesville Accommodation. 

NIGHT EXPRESS, for Madison, Prairie du Chien, Watertown, Minnesota 
e Junction, Portage City, § Crosse, St. Paul, and ALL POINTS ON THE 


. -_ 
UPPER MISSISSIPPI RIVER ; n, Berlin, Fond du Lac, Oshkosh, Menas A 
and THE LAKE SUPERIOR COUNTRY. ee 


5.30 P. M., Woodstock Accommodation. 
TRAINS ARRIVE :—7:00 a. m., 7:15 p. m., 9:00 a. m., and 2:05 p. m. 


MILWAUKEE DIVISION. 








MEL WAUKEE MAULyg........000. ceccccceesecceeeese el iss 8:15 A. M. 
EXPRESS, (ex. Sun.) Waukegan, Kenosha, Racine and Milwaukee,............++ «+++ 9:45 A. M. 
EVANSTON ACCOMMODATIONS. ............0cccccccccee cocccccccscveteetcens 1:00 P. M. 
HIGHLAND PARK PASSENGER....................-....cssc. cesssesseees 6:20 P. M. 
MILWAUKEE ACCOMMODATION, with Sleeping Gar attached... --.... 11:00 P.M. 
KENOSHA ACCOMMODATION, (Sundays excepted) from Wells St. Depot..... 4:10 P. M. 
ns cemeaniaaorannpen 5:00 P. MI. 
WAUKEGAN ACCOMMODATION, (except Sundays) from Wells St. Depot..... 5:30 P. MM. 


TRAINS ARRIVE :—Night Accommodation, with Slee ing. Car, 5:00 a. m.; Day Express, 
4:15 p. m. Milwaukee Mail, 10:30 a. m.; Afternoon Passenger, 7:4 p.m.; Waukegan Accommoda- 
tion, $:25 a.m.; Kenosha Accommodation, 9:10 a. m.; Evanston Accommodation, 3.30 p.m.; Highiand 
Park Passenger, 7.55 p. m. 


PULLMAN PALACE CARS ON ALL NIGHT TRAINS. 


OU H TI TS Can be purchased at all principal Railroad Offices 
East and South, and in cago at the Southeast 
corner 0} e and Clark Streets, and at the Passenger Stations as above. 


H. P. STANWOOD, JOHN C. GAULT, 
Gen. Ticket Agt. Gen’! Supt. 


Milwaukee & St. Paul R. W. 


THE ONLY ALL RAIL LINE TO 


ST. PAUL AND MINNEAPOLIS! 


AND ALL PORTIONS OF 


Wisconsin, Minnesota & Northern iowa, 
PURCHASE TICKETS VIA MILWAUKEE. 


Passengers Going via Milwaukee, 


Have Choice of Seats in Clean Coaches, and on Night 
Trains, a full night’s rest in Palace Sleeping Cars. 


t@ BAGGAGE CHECKED THROUGH BY THIS ROUTE ONLY !-= 


PASSENGERS FROM CHICAGO can obtain these Advantages only by 
he MILWAUKEE DIVISION of the CHICAGO & NORTHWESTERN R’Y. 


























SPECIAL NOTICE.—Passengers destined to any place 
in Wisconsin, Minnesota, or Northern Iowa, either on or off the 
Lines of this Company, who cannot procure Through Tickets to 
their destination, should purchase their Tickets TO MILWAU- 
KEE, as this is the Great Distributing Point for these States. 





A. V. H. CARPENTER, 


m. Pass. Agt. Milwaukee. 


Ss. 8. MERRILL, 


Gen. Manager, Milwaukee 







































ee 
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G1 Miles the Shortest Line ! 
CHICAGO TO NEW YORK. 


Pitts., Ft. Wayne & Chicago 


— AND — 


PENNSYLVANIA CENTRAL 


Is THE ONLY ROUTE 


Running its Entire Trains THROUGH to Philadelphia and New York, and 
the only Route running Three Daily Lines of Pullman Day and 
Sleeping Palaces, from Chicago to 


PITTSBURGH, HARRISBURG, 


PHILADELPHIA & NEW YORK, 


wa WITHOUT CHANGE ! oe 


WITH BUT ONE CHANGE TO 


BALTIMORE, PROVIDENCE, NEW HAVEN, HARTFORD, 
SPRINCFIELD, WORCESTER & BOSTON! 


AND THE MOST DIRECT ROUTE TO WASHINGTON. 








Trains Leave WEST SIDE UNION DEPOT, corner West Madison and Canal Streets, as follows: 





¥ Mail, a Fast Express. | Pa Pacific Exp, “Night Exp. 














NN es na apackdsacecchhe cucced 5.30A.M.! 9.00A.M.! 5.15P.M. 9.00P. M. 
Aerive—PLYMOUTE Coke aaceascascasedan news an >a | 1 = P. M. ia “ * oA : A.M. 
AYNE wccecccecceccoccesoseceee & ‘ bb 15 “ . ‘ 
“ TM he | Rae. 3. | 4.06 1.23A.M.) 5.40 *“ 
6s ROOST. ... ccccccccccccccccccescccccccs < | 5.08 “* 2.45 ** 7.07 * 
$6 GREEST LANE. ... 2... .ccccce-cocesccecces 6 by = im * 8.55 . 
Leave — CRESTLINE. ..........cccceccceccee cee F 4.30 * 9.35 * 
Arrive—MANSFIELD.. Oy iilied 5.00 * 10.05 * 
ORRVILLE..... — * | €m ®& 11.55 *“ 
“  ALLIANCE...... 10.40 “ | 8.90 * 1.30 P. M. 
“ 1.55 A. M.| 12.10P.M.) 440 * 
5 5.44 * 4.48 ‘* 10.00 * 
“ ALTOONA 6.55 ‘ 5.55 ‘* 2.40 A.M 
* HARRISBURG iis * 10.45 ‘* “— 
- PHILADELPHIA | \ | 8.15 98: 8.00 * 6.50 ‘ 
“ NEW YORK, VIA PHILADELPHIA....... 1 10.90 * | 630 “ | 641 * 10.30 * 
= NEW YORK, VIA ALLENTOWN.......... 10.30 “ ie RG AS ne ere _. * 
ms MMII, coo cc55 oavnesdses ses | 9<£.15P.M.) 83.05 “ | 230A.M. 9.15P. M 
. PIPES. o06s deeccnnces coccncsce - the ae 5.45 * 
¥ AE EI EOE ES 9.00 “* | 5.50A.M.| 6.00 * 9.00 * 





Boston and New England Passengers will find this Route especially Desirable, 
as it gives them an opportunity of Seeing the FINEST VIEWS 
AMONG THE ALLEGHANY MOUNTAINS, 


Besides Visiting PITTSBURGH, PHILADELPHIA and NEW YORK, without extra cost! 


(a All New England Passengers holding Through Tickets will be Transferred, with their Bag- 
gage, to Rail and Bo at Connections in NEW YORK, Without Charge! 


HROUGH TICKETS for sale at the Company's Offices, at 65 Clark St.; 52 Clark St.; 
cor Rn and LaSalle Sts.; and at Depot, Chicago. Also at Principal Ticket Offices in the West: 


Made at LIMA for all Points on the Dayton & Michigan and the Cincinnati, 
ra tOSE SRURESTIONS ie. and at CRESTLINE for Cleveland and Columbus. 


Express Trains are Equipped with WESTINGHOUSE AIR BRAKES, 


The Most Perfect Protection Against Accidents in the World! 


F.R. MYERS, Ww. C. CLELAND, 


en. Pass. & Tkt Agt. P. F.W. & C. Ry Chicago. | Gen. Western Pass. Agt. P. F. W. &C. Ry,Chicago 
T. L. KIMBALL, Gen. Western Pass. Agt. Penn. Cen. R. R. Chicago. 


Broad Gauge! Double Track ! 
ERIE RAILWAY. 


B=zPRAsSsSs TRAINS DATIY ! 
From Cleveland, Dunkirk and Buffalo, 625 Miles, to New York, WITHOUT CHANGE of Coaches! 


The Trains of this Railway are run in DIRECT CONNECTION WITH ALI. WESTERN ANL 
THERN LINES, for 


Elmira, Williamsport, Oswego, Great Bend, Scranton, Newburgh, 


NEW YORK, ALBANY, BOSTON, PROVIDENCE, 


AND PRINCIPAL NEW ENGLAND CITIES. 


New and Improved DRAWING ROOM COACHES are attached to the DAY EXPRESS 
Running THROUGH TO NEW YORK. 


‘2 SLEEPING COACHES, Combining all Modern Improvements, 


= erfect Ventilation and the peculiar ar ments for the comfort of Passengers incident to the 
ROAD GAUGE, accompany all night to New York. 


ONNECTI: 'AIN | as Trains on this Railway will, when necessary, wait from 
one 8 two zou} GeRz4 


All Trains of Saturday run directly Through to New York. 


@” Ask for Tickets via Erie Railway, which can be procured at 66 Clark Street 
Chicago, and at all Principal Ticket offices inthe West and Southwest. 


L. D. RUCKER, A. J. DAY, 











WM. R. BARR, 


General Superintendent, New York. | Western Passenger Agent, Chicago. | Gen’l Passenger Agent, New York 


Pan-Han dle 


— AND — 


Penna Gentral Route East! 


s@> SHORTEST AND QUICKEST ROUTE, via COLUMBUS, TO “@a 


PITTSBURGH, BALTIMORE, PHILADELPHIA & NEW YORK 


On and after Sunday, NOVEMBER 20th, 1870, Trains for the East will run as follows: 
[DEPOT CORNER CANAL AND KISZIE 8TS., WEST SIDE. ] 


re 40 A. M, DAX,_ESPRESS 


[SUNDAYS EXCEPTED.] Via Richmond. Arriving at 


.| HaARRISBURG..10:35 P. M.| New York.... 6:40 A. M. ea ~ £- M 
M. | PHILADELPHIA 3:10A. M.| BAutrwors.... 2:30 A. M.|Boston.. .M 


7.10 P.M. NIGHT EXPRESS. 


{SUNDAYS EXCEPTED.) Arriving at: 


CoLUMBUS.. .11:15 A. M.| Harrissura.. 5:20 A. M.| New YorxE...11:40 A. M.| bE ay gagy 1:10 P. M 
PrrrsBuRGH.. 7:25 P. M. | PHILADELPHIA.9,50 A, M. | Barron... 9:30 A, M. | Boston... --11:50 P. M 


Palace Day and Sleeping Cars 


Run Through to COLUMBUS, and from Columbus to NEW YORK, Wrrnovut Cuanez! 


OLY ONE CHANGE 70 MEW YORK, PHILADRLPHTA, OR BALTIMORE | 
CINCINNATI & LOUISVILLE AIR LINE SOUTH. 


35 Miles the Shortest Route to Cincinnati. 
18 Miles the Shortest Route to Indianapolis and Louisville 


<-> Hours the Quickest Route to Cincinnati ! 


THE SHORTEST AND BEST ROUTE TO 
Columbus, Chillicothe, Hamilton, Wheeling, Parkersburg, Evansville, 
Dayton, Zanesville, Marietta, Lexington, Terre Haute, Nashville, 
ALL POINTS IN CENTRAL & SOUTHERN OHIO, & INDIANA, KENTUCKY & VIRGINIA, 
— QUICK, DIRECT AND ONLY ALL RAIL ROUTE TO — 


New Orleans, Memphis, Mobile, Vicksburg, Charleston, Savannah, 


AND ALL POINTS SOUTH. 
Cincinnati, Indianapolis and Louisville Trains run as follows: 


THROUGH WITHOUT CHANGE OF CARS! 


7.40 . DX. | 8,05 


(Sundays excepted) Arriving at (Saturdays custpted. ) Arriving at 








CoLUMBUs . 
PITTsBURGH. “i ie 











RIIEIIES cooccocecnceackessiccse iene S16 2, | LGAMIOUES oo. oii <c0ccaess ccsncecens 1:15 A. M. 
ee Pe es Bist OTR ik cccciccdscee acdsettccdsbwces 2:31 A. M. 
CINCINNATI A E>. Bie: | COURT cass 6506 000 ccteresscc ceseeees 9:35 A. M. 
SORTED pec cccccnc. aces cocccceoee WOOU Fs Mis | SDEAMANORED, occcccvcccnscceccecseses< 5:40 A. M. 
RIEL, cad dednccnsdonvontdsetcacnes Oe i, Mais | SONI n.n0.004:0450896060s0000keanens 3:50 P. M 





Lansing Accommodation: Leaves 3:40 P.M. Arrives 10:55 A.M. 


PULLMAN’S PALACE SLEEPING CARS ! 


Accompany all Night Trains between Chicago and Cincinnati or Indianapolis. 





¢@~ Ask for Tickets via COLUMBUS for the East, and via ** The AIR LINE”? for 
C:ncinnati, Indianapolis, Louisville and points South. Tickets for sale and my Car Berths 
secured at 95 RANDOLPH STREET, CHICAGO, and at Principal Ticket Offices in the 
West and Northwest. 


WM. L. O'BRIEN, I. 8S. HODSDON 


Gen. Pass. and Ticket Agent, Columbus. Northwestern Pass. Agt. Chicago. 
D. W. CALDWELL Gen. Supt. Columbus: 


The Great Favorite Route for Missouri, Nebraska and Iowa. 


KANSAS CITY, ST. JOSEPH 


— AND — 


CouUNcIL BLU FFs 


t* THROUGH LINE! “wa 
3 EXPRESS PASSENG AER TRAINS Leave Union Depot Daily, on the arrival of Eastern 
0 


uthern and Wester ns, crossing the Missouri River on the ‘New Iron Bridge at Kansas 
CrrY, passing the cities of 


LEAVENWORTH, ATCHISON, SAINT JOSEPH, 


— AND — 


NE BRASH A CIiTy. 


Connecting at COUNCIL BLUFFS with lowa Lines for all prominent points in Iowa, and making 
DIRECT CONNECTION at OMAHA with the Great Union Pacific Railroad, for 


CHEYENNE, DENVER, SALT LAKE, SACRAMENTO, SAN FRANCISCO 


Anda the Pacific Coast. 


Pullman’s Palace Sleeping Cars! 


ON ALL NIGHT TRAINS. 

















3” Ask for Tickets via the People’s Favorite Route, Kansas City, St. Joseph & Coun- 
ceil Bluff’ Railroad Line. 





A. L. HOPKINS i. A. C. DAWES 


9 
Gen. Superintendent ST. JOSEPH, Gen. Passenger Agent, ST. JOSEPH, Me. 
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LAKH SHORE 


~~ AMD — 


MICHIGAN SOUTHERN R.W. 


THE GREAT THROUGH LINE BETWEEN 


CHICAGO, BUFFALO & NEW YORK, 


WITHOUT CHANGE! 
AND THE ONLY RAILWAY 


RUNNING PALACE COACHES THROUGH! 


— BETWEEN — 


CHIGAGO & NEW YORK, via BUFFALO 


te WITHOUT TRANSFER OF PASSENGERS ! -2 


All Trains Stop at Twenty-Second Street to Take and Leave Passengers. 
Baggage Checked at that Station for all Points East. 








EXPRESS TRAINS DAILY, [Sundays Excepted,] Leave 


Curcago from the New Depot, on Van Buren St., at the head of La Salle Street, as follow 


0AM MAT TRAIN: 


VIA OLD ROAD AND AIR LINE. SUNDAYS EXCEPTED. 
Leaves 22d Street 7:45 A.M. Stops at ali Stations. Arrives—Cleveland, 9:35 P. M. 

















9:00 A, M, SPECIAL NEW YORK EXPRESS, 


VIA AIR LINE. SUNDAYS EXCEPTED. 


Leaves—Twenty-Second Street, 9:15 A. MI. Arrives—Elkhart, 12:45 P. M.; Cleveland 9:45 P. 
M.; Buffalo, 4:10 A. M.: New York, 7:00 P.M. ; (Chicago Time) Boston, 11:45 P, M. 


This Train has PALACE SLEEPING COACH Attached, Running 


THROUGH TO ROCHESTER, WITHOUT CHANGE! 


IN DIRECT CONNECTION WITH 


Wagner's Gelebrated Drawing-Room Coaches on N. Y. Central R. R. 
Only Thirty-Three Hours, Chicago to New York! 








\'15 PW, ATLANTIC EXPRESS (Daily), 


VIA OLD BOAD 


Leaves—Twenty-Second Street 5:30 P. MI. Arrives—Laporte, 8:10 P. M. (Stops 20 minutes 
or Supper): arrives at Toledo, 2:50 A. M.; Cleveland, 7:25 A. M. (20 minutes for Breakfast); aczrives at 
Buffalo, 1:50 P. M.; Rochester, 5:10 P. M. (20 minutes for Supper); connects with Sleeping Coach 
running Through from Rochester to Boston Without Change, making but One 
Change between Chicago and Boston. 


NEW AND ELEGANT SLEEPING COACH Attached to this Train, Running 


THROUGH from CHICAGO TO NEW YORK WITHOUT CHANGE! Arrives 
at NEW YORK, 7:15 A. M. 


9:00P M; IN= 


Leaves—Twenty-Second Street, 9:15 P. Ml. Arrives—Toledo, 6:15 A. M. (20 minutes for 


Breakfast); arrives at Cleveland, 10:50 A. M.; Buffalo, 5:50 P.M.; New York, 12:00 M.; Boston, 
3:50 P. M. 





GoHr EixPREsSS 


VIA AIR LINE. (DAILY EXCEPT SAT. & SUN.) 





KALAMAZOO DIVISION. 


Leave Chicago 9:00 A. M. Arrive at Kalamazoo 4:10 P. M.; 
Grand Rapids, 7:10 P. M. 


Leave Chicago 9:00 P. M. Arrive at Kalamazoo 7:25 A. 
M.; Grand Rapids, 10:15 A. M. 





{a There being no heavy grades to overcome, or mountains to cross, the road bed 
nd track being the smoothest and most perfect of any railway in the United States, this Company run 
heir trains at a high rate of speed with perfect safety. 


{3 Travelers who wish to SAVE TIME and make SURE CONNECTIONS, 


purchase Ticke te via 


LAKE SHORE & MICHIGAN SOUTHERN R’Y. 


THE ONLY LINE RUNNING THROUGH BETWEEN CHICAGO AND 
BUFFALO, WITHOUT TRANSFER, and in Direct Connection with NEW YORK 
CENTRAL RAILROAD and ERIE RAILWAY. 


General Ticket Office for Chicago, No. 56 Clark Street. 


CHAS. F. HATCH, F. E. MORSE, 
General Superintendent, CLEVELAXD,OxIO General Western Passenger Agent, CuIca¢o. 


GREAT CENTRAL ROUTE! 


SPHED ! COMFORT! SAFETY! 


MICHIGAN CENTRAL 
Great Western Railways. 


THE FAVORITE ROUTE, VIA NIAGARA FALLS, TO 


NEW YORK, BOSTON, 


AND ALL EASTERN POINTS. 


Pullman's Drawing-Room Cars 
FROM CHICAGO TO NEW YORK WITHOUT CHANGE. 














CELEBRATED HOTEL CARS FROM CHICAGO TO ROCHESTER. 


Passenger Trains leave Chicago from Depot, foot of Lake Street, as follows: (All Trains 
Stop at Twenty-Second Street Station to receive and leave Passengers.) 


He 40 A, MAIL TRAIN, Sundays Excepted, 


as a car attached from Chicago going over both Main m4 and Air Line 
for Lansing, Saginaw and Bay City. 


8 Division Without Change. Connect: at New Buffalo for St. Joseph; at Jackson 
9:00 A, NEV YoR_kz HSPREsSssS. 


: on:te a ai Bene i ) Arrives at 5 an City at 11:10 A. M.; Niles, 
son, 4:30 P. M.; 


; Marshall, 3:24 ‘ Mj Jack- 
Detroit, 6: 6 P. Mi. Ba per ; London, 11:25 A. M: Hamilton, 2:35 A. M 


Bingara 
Falls, 4: A. M.; Rochester, 7:10 A. M. [Breakfast NEW YORK 7:06 1 P 
Springfield, 7:40 P. M.; BOSTON, 11:45 P. ROCHESTER wi 


Wagner's Drawing Room Car through to New York without change! 


Connects at Kalamazoo direct fur Grand Rapids, Muske gon, Whitehall, &c., 

9:30 A, a, (SUNDAYS EXCEPTED.) Through Cars to Indianapolis and 
Cincinnati without Change. 

4:10 P, Mf, Kalamazoo, St. Joseph and Three Rivers Accom. 


(SUNDAYS Beg Sm Ds Arrives at P gf Buffalo at 7:05 P. M.; St. Jo- 


seph, 8: 40 P. M.; A 10:05 P. Three Rivers, 10:00 P. 
Leaves a i At ae FW at eae City at 7:18 P. M.; Niles, 8: 30 
a 


15 P, ATIANTIC nxPrrmuas. 
§p. M. [Supper]; amazoo, 10:40 os 1:10 A. M.; Detroit, 


3:45 A. M.; London, 8:35 A. M reakfast) ; Hamilton, ” ° A ra Falls, 1:30 P. M.; Buf- 
falo, 3:20 P. M.; Rochester, 5:10 P. M.; Albany, 1:30 A NEW ¥ Yo K, 6:40 A. DN.3 Spring- 
field, 6:40 A. M.; BOSTUN 11:00 A. ME. A GNIFICENT 


PULLMAN DRAWING-ROOM SLEEPING CAR 


IS ATTACHED TO THIS TRAIN DAILY, FROM 


CHICAGO TO NEW YORK CITY. 
t# The Celebrated HOTEL CAR is also Attached to this Train from 
CHICAGO to ROCHESTER. 
te SPECIAL NOTICE.—Boston and New — Passengers will please notice that thi 
Train now makes a direct connection through. A Sleeping Car is attached at Rochester at 5:30 
P. M., running through to Springfield, Mass., thus avoi transfer at Albany. proekie 2 at t Being: 


field. This Train reaches Springfield early enough second morning to CONNECT WITH 
up and down the Connecticut 


¢: 30 E CINCINNATI & LOUISVILLE 
‘ t ea aa, Through Sleeping Cars to Louis- 
This is the Only Line Running Sleeping Cars to Louisville ! 
Q: 00 P, M. NIGHT EXPRESS. Saturdays and Sundays Excepted 
(7 Arrives at Michigan City at 11:03 P. M.; Niles, 12:25 A.M.; Kalamazoo, 
2:00; Marshall, 3: 12; Jackson, 4: 25; Grand Trank Junction, ”': 00; Detroit, 
7:45; London, 1:45 P. M.; Hamilton, 4: 35; Toronto, 9: 353 Niagara Falls, 5:40; Buffalo, 7:15 P. M.; 
Rochester, 9: 10; 8 racuse, 12: =A. M.; Rome, 1:55; Utica, 2:25; Albany, 6:30 ‘A. M.; NEW YORK, 
12:00 M.3 BOSTON, 3:30 P . ME. 
A PULLMAN PALACE SLEEPING CAR 


Is attached to this Trainfor DETROIT. This Train connects at DETROIT JUNCTION with 
Grand Trunk Rallway for 


MONTREAL, OGDENSBURG, &c. 


9:00 P, Grand Rapids H=press. 


ag aie AND SUNDAYS EXCEPTED.) Arrives at Grand Rapids at 
An Elegant Pullman Sleeping Car 


IS ATTACHED TO THIS TRAIN 


THROUGH TO GRAND RAPIDS WITHOUT CHANGE! 


Connecting there Direct to MUSKEGON, WHITEHALL, &c., &c., 


nae noe 1. past NO" OT! 


| Steel Rails 
| tion as any 


® Through Tickets (and seeured accommodations in owner ae 8] 
urchased in Chicago at 60 Clark street (under Sherman House); rk 
Reaiiway); at 53 Clark street (N. Y. C 


General Office in Tremont House Block. 
H.E. SARGENT, W.K.MUIR, HENRY O, WENTWORTH, 


Gen. Sup’t M. C. R. B. Gen. Sup’t Gt. W. Ry? Gen. West. Pass. Agt. M. C. & Gt. W. Rig 





nner}; Kalamazoo, 2: 10 


; Alban 
to Miran o connects at 





'E.—The GREAT WESTERN RAILWAY of Canada 
own 140 miles of New Rail, (a large rtion of the same bein 

n) and otherwise improved their track, so that it can be truly sa’ ix at it is in as good condl: 

eeping Cars) can be 


ne in the country. 
street (Grand Trunk 
C. R. R.); at office under Briggs House; at Great Central Depot, 
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NOTICES OF THE PRESS, 


“* Of great interest to railroad men.”—[Delaware 
(O.) Gazette. 

** Valuable because of its reliability.”—[Holmes- 
burg (Pa.) Gazette. 

‘*A valuable encyclopedia of railway topics.” 
—[The Stockholder. 

‘The best journal of the class published.”— 
[ Philadelphia Herald. 


** An excellent journal for railroad men.”—{Man- 
kato (Minn.) Record. 


“The best paper of the kind now extant.”— 
[Official Railway News. 


“Promising much for the fature.”—[{Detroit 
Commercial Advertiser. 


** A model of what a railroad newspaper should 


be.”—{Chicago Tribune. 


“The best journal of its class in the Tuited 
States.”—{LaCrosse Leader. 


‘* We regard it as the best railroad paper out.”— 
{Peoria National Democrat. 


‘Every railroad man reads the GazETrz.”— 
Bloomington (Ill.) Leader. 


“A complete repository of railroad news.”— 
(Harrisburg (Pa.) Patriot. 

‘ Equal in appearance to any technical journal 
of America,.”—{ Atchison Patriot. 

“The best medium for railroad information pub- 
lished.” —{ Kankakee (I11.) Times. 


“ Replete with matters connected with railroad: 
ing.”—{Holmesburg (Pa.) Gazette. 


‘* Well worthy the patronage of all intelligent 
railroad men.”—{Kalamazoo Gazette. 

** A well-edited pai showing industry and in- 
telligence."-~{ Amertoas Railway Times. 


“The best informed railway newspaper publish- 
ed in the West.”—{ Aurora (Ill.) Beacon. 


** Unquestionably the best railroad journal in the 
United States.—[Waukegan (Ill.) Patriot. 


“Standing in the front ranks of railroad jour- 
nals.”"—{Snow’s Pathfinder Railway Guide. 


“Makes a very handsome appearance and is full 
of valuable r.”—{Chicago Evening Post. 


‘An impartial and independent journal, valuable 
3 every Pallroad man, ~-(Parkersbarg (W. Va.) 
Times. 

“Of great interest to railroad men, and almost 
ounelik so to those who use railroads.” —[Marshall 
(Mich) Statesman, 

“Tt must prove a very valuable 
holders and those who are interested 
—[{New York Globe. : 


‘Every man who is at all interested in railroads 
would do well to take the Gazetre "—{Jackson- 
ville (IIl.) Independent. 


“All who desire to ki 
the subjects connected wi 
—[Milwankee Wisconsin. 


“One of the best conducted and most interest- 
ing railway journals published in this country.” 
fnew Haven Railway Courant. 

‘* It will compare favorably with any similar pub- 
lication, not only in New York or Boston, but in 
London or on the Continent.”—[Waukegan (Ill.’ 
Gazette, i TTT: a 


aper to stock- 
y DE raiteuede.” 


themselves posted on 
railroads will take it.” 


ness of Transportation, 


Contributions from Prac 


NEW ORGANIZATIONS 
PROGRESS OF NEW ROADS. 


RAILROAD LAW. 


ELECTIONS AND APPOINTMENTS. 


THE RAILROAD GAZETTE, 


A Weekly Jourail of Transportation, Engineering and Railroad News. 





Devoted to the Discussion of Subjects Connected with the Busi- 


and the Dissemination 


of Railroad News. 


Illustrated Descriptions of Engineering Works and Railroad Machinery and Rolling Stock. 


tical Railroad Men, on the Business of Railroading. 


A Complete Record of Railroad News 


BNGINEERING AND MECHANICS. 


TRAFFIC AND EARNINGS. 
LAKE AND RIVER NAVIGATION. 
RAILROAD MANUFACTURES. 


The Cream of the American and European Technical Periodicals. 


an Impartial and Independent Jounal Valuable to very Rairad Man 





$4.00 | 
++ 80.00 
ADVANCE PAYMENT is required. 
CaNaDa SUBSCRIBERS, twenty-five cents addition 
SINGLE Copuss, ten cents each. 


Single copy, per annum, 
Ten copies, per annum,......... ...+.--+- 


Address - - A. 


TERMS OF SUBSCRIPTION : 


Forty copies, per annum, and one to the per- 
son who gets up the club..........-..-++++ $120.00 


al, 


ADVERTISING Ratzs wil] be made known on application. 
N. KELLOGG, Publisher, 


110 and 112 Madison St., Chicago. 








“Has always been one of the best papers of the 
country for railroad intelligence."—[New York 
Commercial and Financial Chronicle. 


“+ Has always been one of the most valuable pub- | 
licationsin the West * * * Is bound | 
to continue its sway as the leading railroad journal 
of the country.—[{Sedalia (Mo.) Bazoo. 


** In its financial and commercial views in con- 
nection witb the railroad interests of the country, 
may be regarded as one of the first papers of the | 
United States.”—{Pensacola Observer. ! 


**As it devotes much attention to Southern rail- 
road and industrial interests, it is always interest- 
ing to Southern readers.”—{Galveston News. 


“For railroad men and others wishing to keep 
themselves thoroughly posted on railroad matters 
p a of no better paper.”—[Madison State 

ournal, 


“One of our most valuable exchanges. * * * 
Its columns teem with reliable information of 
coe benefit to railroad men of every section of 

e United States.”"—{Leavenworth Bulletin. 


NOTICES OF THE PRESS, 


“In every respect a worthy representative of 
the energete ani go-ahead city where it is pub- 
lished.”—{Cincinnati Railroad Record. 

“A most valuable thing to the engineer and al) 
railway men, the capitalist, traveler mechanic and 
general reader.”—[ Brooklyn (N. Y.) Argus. 


“We know not where its equal can be found. 
* * * * One of themost valuable journals in 
the country.”—[Evansville (Wis. ) Review. 


“Full of information, scientific and general, 
with regard to railroads all over the country, their 
a operation, etc.”—[Rochester Chron- 
cle, 


** This excellent weekly kee: 
posted as to what is 
than any other we 
News. 


‘““We consider it the most complete mirror of 
our railroad, ee ee and other chief 
enon to be found in the country.”—{Nebraska 

egister. 


“A publication of great value to every one in- 
terested in railroads and railroading, and its scien 
tific articles are of hee value to every scholar.” 
—[(Oshkosh (Wis.) Northwestern. 


“*Emphatically a journal of Senepertticn, and 
contains every conceivable item of news on the 
subject of railroads, steamboats. ~~. ex- 
press companies, etc.”—[Flint (Mich. ) lobe. 


“The news is very full, the discussions are con 
ducted in good temper and with excellentinforma 
tion. To judge from this first number, the con 
ductors of the Gazerrz know what “railroading” 
is, and what a proper weekly journal should be.” 
—{New York World. 


““A very neat publication in point of ap 
ance, and, as it always has been, is now a reliable, 
interesting and accurate journal, ably edited in its 
various departments, * Our scissors 
have wandered over its columns ‘“‘many a time 
and oft,” and always with gratifying results.”— 
[Buffalo Commercial Advertiser 





its readers better 
going on in the railroad world 
ave seen.”—[Albany (Ga.) 


ear- 


“*Has been for thirteen years a live, energetic 
railroad newspaper, and has fought its way up 
among its many competitors for the favor of the 
railroad public, — in strength and rising in 
importance year by year, until to-day it stands sec- 
ond to no journal of that important class in the 
United States.”—[Peoria Daily Transcript. 


‘** We have perused each succeeding number with 
great interest—its comprehensive information of 
railway matters, its sensible editorials, its able 
contributions and descriptions of new machines 
for railway use—and pronounce it by far the most 

rogressive and valuable railway journal pub- 

ished in the United States.”—[Pittsburgh Sen 
World and Mannfacturer. 

‘** We are glad of the opportunity of adding our 
cordial testimony to the great excellence of this 
pe. which has certainly taken a first rank 
n the railroad literature of the modern world. 
Its writers have both information and experience; 
its +xtracts from foreign journals are selections 
of the best, while its news columns leave little to 
be desired by those who wish to be kept eu courant 
with the location and construction of new lines 
and changes and improvements in the older or- 
ganizations.”—{ United States Railroad and Mining 
Register. 
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JACOB R. SHIPHERD & Cu." WS DEALERS 


155 and 157 LaSalle Street, 


CHICAGO. 


RAILWAY BANKERS 


NEGOTIATE 
MORTGAGE BONDS, 
And Local Bonds issued in Aid; 


Make Advances; Complete Unfinished 
Roads, etc., etc. 


BLISS, TILLOTSON & C0., 





TELEGRAPH MACHINERY, 


SUPPLIES 


Ot Every Description. 


247 South Water Street, 


CHICAGO, ILL. 
L, @. TILLOTSON & 00., N. ¥. @, H. BLISS, CHICAGO. 





Established 1852. 
CLEVELAND FILE WORKS 


CLEVELAND, OH10. 

All descrip of Files Manufactured and Re- 
cut. Ansogiifies in Best English Cast Tool 
Steel. Orders solicited and satisfaction guaran- 
teed. JOHN PARKIN, Prop’r. 


GIRARD 


TUBE WORKS & IRON COMPANY. 


, PHILADELPHIA, PA. 
Manufacture Plain and Galvanized WROUGHT 
IRON PIPE - ee aig eed on — 

team jumbers, 
ing ey Oil Refiners, &c. 
Worxs—Twenty-Third and Filbert Streets. 
Or¥ioz AND WaREHOUSE—NO. 43 N. Fifth St. 





Should Address Orders for 


THE RAILROAD GAZETTE, 


— TO — 





The Western News Company, 


CHICAGO. 





ESTABLISHED 1820. 


WM. J. YOUNG & SONS, 


Successors to Wau. J. Youne & Co., Wm. J. Youne 
& Son, Wu. J. YouNe. 


Mathematical and Engineering 


Instrument Manafactarers, 

At their old Location, 
438 NORTH SEVENTH ST,, 

Philadelphia, 

Have so increased their facilities 
as to believe they can in the future 
keep a full supply of Instruments 
on hand 


Tapes, Chains, Stationery, Draughting Instru- 
ments and all supplies for field or office. 


. Lochiel Iron Co., 


HARRISBURG, PA. 


Manufacturers of RAILROAD IRON AND 
SPLICE BARS. 


W. T. HILDRUP, President. 

















V. N. SHAFFER, Gen’! Superintendent. 


IRON BRIDGES, PIVOT. BRIDGES 


—ii 


Turn Tables. 
F.C. LOWTHORP, 
Civil Engineer, Patentee & Builder, 


78 E. STATE STREET, 
TRENTON, N. J. 


F. E. Canda & Co., 


BRIDGE BUILDERS 


GENERAL CONTRACTORS. 


No. 28.Clark St., 
SHICAGO,- - ILLINOIS 


AKRON GEMENT. 
Union Akron Cement Company, 


SOLE MANUFACTURERS. 
OFFICE AND WAREHOUSE: 


88 MARKET S8T., CHICAGO. 
20 Central Wharf, Buffalo. 


Orders of Contractors, Railroads, and Bridge 
Builders, promptly filled. 


ILLINOIS 


Manufacturing Co., 


479, 481 & 483 STATE S8T., CHICAGO, 
Manufacturers of 


RAILWAY CAR TRIMMINGS, 


AND 
Removable Giobe Lanterns. 


O. A. Boeus, Pres. 
A. H. Gum, Sec’y. 























Jas. E. Cross, Supt. 
J. M.A. Dew Ass’t Supt. 





KELLOGG BRIDGE COMPANY, 


OF BUFFAL, N. Y., 
Manufacturers of all kinds of 
Wrought Iron Truss Bridges, 


Iron Roofs and Viaducts. 





27 Plans and prices sent on application. Ad- 


dress KeLLoee BrincE Co., Buffalo, N. Y. 
CHAS. KELLOGG, President. 
CHAS. F. WADSWORTH, Vice-Pres. 
C. C. HODGES, Sec’y and Treas. 
THOS. M. GRIFFITH, Sup't 


ANDREW CARNEGIE, ANDREW KLOMAN, 
fHuSs. M. CARNEGIE, HENRY PHIPPS, Jr. 


CARNEGIE, KLOMAN & CO., 


PROPRIEBORS 


Union Iron Mills, 


Of PITTSBURGH, Pa. 








Sole Manufacturers, under our own Patents, of 


IMPROVED “I” BEAMS, 
CHANNEL BARS, 
Best Quality of 


LOCOMOTIVE & CAR AXLES, 


(“ KLOMAN ” Brand.) 
‘“*Tinville & Piper’s Patent’? 


Round and Octagonal HOLLOW 
WROUGHT IRON POSTS, 
—AND— 


“Upset” BRIDGE LINKS 


a 


GENERAL WESTERN OFFICE: 
No. 13 Fullerton Block, Dearborn-St., 
CHICAGO, ILLINOIS. 


THE UNION IRON MILLS manufacture all 
sizes of Pipe Iron, Merchant Bar, Forgings, Ham 
mered and Rolled Locomotive and Car Axles, from 
the very bestiron. Splice Bars (or Fish Plates,) to 
suit all Patterns of Is. Bridge Iron and Bolts 
‘I’? Beams, Girder Iron, Channel Iron, &c, 


WALTER KATTE, Western Agent. 


